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ECONOMY IN ACTION—This Pfaudler piston filler 
is turning out hundreds of cans of Minute Maid frozen 
orange jvice per minute—and costs little to operate, too. 


To keep pace with the demand for Minute 
Maid frozen orange juice, speed is an im- 
portant factor in Minute Maid Corpora- 
tion's packing operation, 

And they have found Pfaudler 14- and 
2I-station rotary piston fillers—which till 
up to 600 containers per minute—ideally 
suited to their high-speed, large volume op- 
erations. Fast filling helps to keep costs 
down, too, because less labor time is re- 


quired per packaged unit. 


ACCURACY also helps to keep filling costs 
low at Minute Maid Corporation. On their 
Pfaudler fillers they can adjust the volume 


of each fill to within | LO of an ounce. This 


Pfaudler 


means uniform packaging — without spill- 
age. And the possibility of wasted product is 
eliminated by Pfaudler’s “no-can—no-fill” 


feature. 


EASY CLEANING means lower maintenance 
costs. This is possible with Pfaudler fillers 
because the pistons and cut-off valves can 
be readily removed by hand—no tools are 
needed. And to assure longer life, there are 


no Wrist pins or connecting rods to wear out, 


Mail the coupon below for your copy of 
Bulletin 876. “Rotary Piston Fillers.” It 
contains valuable information on how to 


reduce your filling costs. 


right away. 


Name 


THE PFAUDLER CO., Dept. FT-4, Rochester 3. N.Y. 


Send me the faets about Plaudler Piston Fillers 


THE PFAUDLER CO., ROCHESTER 3, NEW YORK 
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For Your Fine Food Products 


Canned Meats... Sausage Products... Catsup... Chili Sauce... Soups 


..+ Mayonnaise... Salad Dressing... Any Seasoned Food Product 


Not one—but six—positive quality-checks are 
made on every batch of Stange “Cream of Spice” 
Seasoning...assuring you of absolute uniformity 
and flavor potency in every lot, regardless of 
the quantity. 

That in turn assures you of absolute seasoning 
uniformity and potency in every can, package, jar 
or carton of your fine food product. 

Nothing means more to the continuing con- 
sumer acceptance for your product... yet nothing 
relatively costs so little to achieve. Add your name 
to the impressive list of the nation’s best-known 
and most successful food processors who depend 
on Stange “Cream of Spice” Seasonings. 

Let Stange’s experience and knowledge help 
you make your product stand out... in taste, 


in sales. 


STANGE SEASONINGS 


SINCE 1904 + SILENT PARTNERS IN FAMOUS FOODS 
WM. J. STANGE CO. CHICAGO 172, ILL. OAKLAND 21, CALIF. 
In Canada: Stange-Pemberton, Ltd. New Toronto, Ont. 
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| Other quality food products made by Staley 
from corn and soybeans include 

Corn Syrup: Conversion & Orin FROM % 


A. E. STALEY MFG. CO., 
Industrial Division Dept. FT-4, Decatur, Ill. 


Write for technical data and prices 
on those Staley Products today. 


Please send me data and prices on following products: 


A. E. Staley Mfg. Co. 


DECATUR, ILL. Name 
Firm Position 
Address 
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A Wise Man Sain: 


Customers madp mur business —pysty- 
mers will keep ug in business. There 
iS excuse for lack of rourtesy; no 
excuse for being impatient. There ig 
uo legal rationing of Politeness: no 


furtailment of smiles. Chere is uo 


official reiling on being pleasant 


mbile on the jab, 


This has always been MM&R’s 
philosophy. We know trom 


experience that it pays. 


C ONE OF THE WORLD'S GREATEST SUPPLIERS OF ESSENTIAL OILS 
221 North La Salle Street, Chicago 1, Illinois 


16 Desbrosses Street, New York 13,N.1. - 
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SERVING INDUSTRY ...SERVING AMERICA 
You ore always close to Continental Can with its 
65 plonts in the United Stotes, Canada and Cuba, 
17 field research laboratories and 63 sales offices. 


‘ 


TIN CANS 


FIBRE DRUMS 


WHEN THE DOCTOR SAYS, 


Until recently it was extremely hard 
for doctors to prescribe and control 
foods for people on low-salt (sodi- 
um) diets—particularly for patients 
living normal lives in every other 
way. 

Not only were a variety of low- 
sodium foods difficult to obtain, but 
there was no simple way of telling 
exactly how much sodium any par- 
ticular food contained. 


Now canned foods are making 
things easier for doctor, dietician 
and patient alike. 

As a result of research on dietetic 
canned foods in the National Can- 
ners’ Association—Can Manufactur- 
ers’ Institute Nutrition Program 
(with which Continental scientists 
have enthusiastically cooperated), 
reliable low-sodium foods can now 
be prepared under controlled con- 
ditions and precisely labeled. 

Also, by working closely with 
leading scientific laboratories and 
with the guidance of the Council on 


PAPER CONTAINERS STEEL PAILS AND ORUMS 


CAPS AND CORK OFCOWARE 


“CUT DOWN ON THE SALT!” 


Food and Nutrition of the American 
Medical Association, the natural so- 
dium content of a wide variety of 
salt-free canned foods has been 
established. 

Today persons on low-sodium 
diets can choose from a large variety 
of tasty low-sodium foods. It is esti- 
mated that during 1953, some 240 
million cans of low-sodium fruits, 
vegetables, meats and fish will be 
prepared. 

Always concerned with every 
phase of health as related to nutri- 
tion, Continental research people 
are constantly looking for ways to 
improve the health aspect of canned 
foods. As information is developed, 
it is being made available to can- 
ners, scientific and medical groups 
and the public. The end result is im- 
proved prospects for a pleasanter 
and longer life for many thousands 
of people. That is why we regard 
our work with dietetic foods as one 
of Continental’s most worthwhile 
projects. 
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Famous Food Technologist to Be 
Honored at National Meeting in Boston 


“First among bis fellow food scientists” is a phrase 
that would be heartily endorsed by those who know the 
truly vreat work done over the years by the scholar, 


and international authority on food technology 
lor, Samuel Cate l’rescott, Massachusetts Institute of 


SAMUEL CATE PRESCOTT . . . NAMED FOR HONOR CITATION 


Pechnology honor this tamous proneer im food 
research the Institute of Food Technologists will hold a 
veneral assembly at their annual meeting in Boston, 
June 21-25, in order to confer the Institute’s first An 
nual Citation on Dr. Prescott for his scientific acumen 
and intergrity and for his stalwart service in advancing 
foal science. The ettation is being given recog 
nition of Dr. Prescott’s contributions toward founding 
and developing the Institute and, one might equally 
well say, the profession of food technology 

Phe canners of this country, according to Dr. A. W 
Betting, author of a leading book on canning, “owe 
more to Prescott and Underwood for placing their 


industry upon a scientific basis than to any other investi 
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dealing with the fundamental 


gators. Their work 
principles of bacteriology and their application to factory 
operations was epoch-making in changing an in 
dustry based upon individual experience to one under 
scientific control.” The economic results of Dr. Pres 
cott’s work and that of his colleague are perhaps im 
ponderable, but it is safe to say that it gave an immense 
ipetus to increasing the American standard of living 
The volume production of safe, palatable processed 
foods has been one of the factors which has made possi 
ble the industrialization and the greatness of America 

Dr. Prescott, distinguished industrial biologist and 
emeritus professor of biology, was for many vears dean 
of the School of Science and head of the Department of 
Biology and Public Health at the Massachusetts I[nsti- 
tute of Technology. A nationally-known scientist and 
educator, Dr. Prescott has made outstanding contribu- 
tions in the fields of bacteriology, food technology, and 
public health 

Under his administration at M. 1. health education 
was developed as a special subject of instruction, the 
course in public health engineering was introduced, and 
programs in biological engineering and food technolos 
were initiated. Dr. Preseott’s position as a leader in 
the fields of practical and applied biology is also based 
on his work in establishing at M. 1. T. the nation’s first 
industrial biology course, his contribution to the appli 
cation of enzymes to industry, his research in industrial 
hygiene, and his organization of the Boston Bio 
Chemical Laboratory 

\n important phase of Dr. Prescott’s work has been 
his study of bacteriology as avplied to food production 
and preservation. His research in bacteriological con 
trol in the canning industry led to the discovery of 
methods of sterilization, dehydration, and quick freezing 
of foods 

Born in South Hampton, New Hampshire, in 1872, 
Dr. Prescott studied at Sanborn Seminary ( Kingston, 
N. Hl.) before entering M. 1. T., where he received the 
degree of bachelor of science in 1894. He then held a 
position as chemist for the Worcester Sewage Purifica 
tion Works and, the following vear, joined the Institute 
staff as an assistant in biology. Dr. Prescott was named 
instructor in 1896, and in that year he and the late 
William Lyman Underwood published the first of a 
distinguished series of papers on the fundamental rela 
tionship of time and temperature in the canning indus 
try. Their application of the fundamental principles of 
bacteriology to factory operations resulted practical 
methods of food preservation and. sterilization. This 
work, which was to cover a period of about ten vears, 
laid for the first time a sound basis for scientific control 
of the canning industry. 

In 1900 Dr. Prescott devoted several months to post 
graduate study in Berlin and Copenhagen. His appoint 
ment as assistant professor of industrial biology at 
M.1. T. came in 1903, associate professor in 1909, as 
sociate professor of industrial microbiology in 1912, and 
full professor in 1914. During a leave of absence from 
1918-19 he served in Washington as chief of the division 
of dehydration in the Bureau of Chemistry. There he 


(Continued on page 10) 


: 
~ 
7 
— 
\ 
> 
/ 
A 


: 
> 
IRMENICH 
: 
—— 
Ffull pertectionin’ «| 
; 
: 


FOOD TECHNOLOGY, APRIL, 1953 


Famous Food Technologist to Be Honored at National 
Meeting in Boston 
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devoted himself to an exhaustive study of the application 
of low temperature for food preservation, an investiga- 
tion which led into the field of quick freezing. In 1919 
Dr. Prescott was named professor of industrial biology 
at M.1. T., a post which he held until his retirement in 
1942. 

His administrative work at the Institute included an 
appointment as acting——and then permanent—head of 
the Department of Biology and Public Health in 1921 
and 1922 respectively. Ten years later he was appointed 
the first dean of the School of Science. After 1942, when 
he retired from both positions, Dr. Prescott served for 
two years as honorary lecturer in the Department. He 
has continued at M. 1. ‘T. as emeritus professor of indus 
trial biology. 

Dr. Prescott’s varied experiences in the field of applied 
hacteriology have included consultation activities with 
food industries; and investigations of water and milk 
supplies, food manufacture, technical aspects of the 
fishery industry, and court cases relating to the sanitary 
quality of foods 

From 1902-09 Dr. Prescott was instructor in bacteri- 
ology at Simmons College in Boston; from 1904-21 he 
was director of the Boston Bio-Chemical Laboratory, 
where he trained an able staff of research scientists who 
aided in the solution of innumerable technical problems 
of food production and preservation ; and from 1910-15 
he served on the staff of the Sanitary Research Labora- 
tory and Sewage [experimentation Station. 

Several vears before World War I, Dr. Prescott was 
sent to Central America by the United Fruit Company 
to study a disease which was then spreading through 
the banana plantations of Costa Rica. There he made 
the first serum inoculation tests performed on plants 
In 1914 he returned to the tropics to establish a United 
Fruit Company research laboratory in Port Limon for 
study of the disease in five countries. This work included 
the most extensive soil examinations ever made by a 
private organization. Dr. Preseott’s research confirmed 
the existence of the “Panama disease” in’ bananas, 
worked out the life history of its cause, and proved the 
disease preventable by proper plant nutrition. His three 
vears as director of the laboratory also included im 
portant studies in food preservation. 

During World War | Dr. Prescott, serving as a 
major in the Sanitary Corps of the United States Army, 
had charge of inspection of foods, research on dehvdra 
tion, and the problems of storage at the great army 
training camps. His work included the development and 
specifications for dehydrated foods sent to troops 
abroad. As an outgrowth of these investigations he 
was, in 1918, appointed director of the division of dehy- 
dration, Bureau of Chemistry (Department of Agricul- 
ture) in Washington, ne vear later he received his 
discharge from active service. In 1920 he was promoted 
to lieutenant colonel in the Officers’ Reserve, Sanitary 
Corps; in 1925, colonel. 

\ three-year study of the chemistry and preparation 
of coffee, which he began in 1920 at the request of the 
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Joint Coffee Research Committee, gained international 
notice. Since World War | Dr. Prescott has continu- 
ously conducted researches in the technical aspects of 
such branches of the food industry as food preservation, 
domestic refrigeration, and formation of commercial 
solvents by fermentation. Through his work in this 
field a program in food technology was established at 
M.1.1T., first as a divison of the Biology Department 
(1944) and later as a separate department. 

During World War II, after a year’s volunteered 
service to the Office of the Quartermaster Corps, U.S. 
Army, Dr. Prescott was appointed Special Consultant 
to the Secretary of War for the purpose of aiding in 
inspection and establishment of dehydration plants for 
the Army. This part-time service involved consulta 
tions, visits to plants throughout the country, and 
assistance in the development of improved methods of 
dehydration of vegetables and fruits. In 1944 he also 
prepared a detailed report on U.S. Army troop feeding 
programs from 1775-1940 for the Office of Scientific 
Research and Development of the National Research 
Council. 

\fter his retirement from the Institute’s adminis- 
tration Dr. Prescott became consultant both to the 
dehydration committee of the U. S. Department of 
\griculture and to the research laboratories of the 
National Canning .\ssociation. 

Dr. Prescott received honorary degrees of doctor of 
science from Bates College (1923) and from Lehigh 
University (1947), and in 1943 he was awarded the 
emblem for civilian service by the War Department. 
\lso in 1943 the Chicago section of the Institute of 
Food Technologists presented Dr. Prescott its Nicholas 
\ppert Medal, in recognition of pre-eminence in the 
field of food technology and contributions to the 
progressive development of food manufacture and 
processing. [le was chosen by the institute of Food 
Technologists as 1951 recipient of the Stephen M 
Babcock award for distinguished contributions in_ the 
field of food technology resulting in improved public 
health. 

In 1937 Dr. Prescott sponsored the first international 
Food Technology Conference, and in 1939 the Institute 
of Food Technologists was established with Dr. Pres- 
cott as its first president. 

Dr. Prescott is a fellow of the American .\ssociation 
for the Advancement of Science and the American 
\cademy of Arts and Sciences; a member of the 
\merican Chemical Society; and a member and past 
president of the M. 1. T. Alumni Association, the Insti 
tute of Food Technologists, the Society of American 
Bacteriologists, and the American Public Health As 
sociation. He is also a member of Sigma Xi, Harvard 
Travellers, and Brookline Thursday clubs. 

Dr. Prescott has also served as chairman of the 
M.1. T. faculty, member of the Sanborn Seminary 
board of trustees, trustee of the Tropical Plant Research 
Foundation, and chairman of the board of directors of 
the Refrigeration Research Foundation, Inc. 

Translations by Dr. Prescott include Effront’s ‘En- 
zymes and Their Application,” “Biochemical Catalysts 
in Life and Industry,” and “Proteolytic Enzymes.” He 
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UNIFORMITY 
Colors with superior solubility, incomparable 
brilliance, dependable uniformity... no 
wonder they have been industry’s standard 
for 102 years! We produce every color in the 
spectrum... just the color to enhance your 


product with exciting eye and buy appeal. 


For information or special counsel, write us direct. 


FIRST PRODUCERS OF CERTIFIED COLORS 
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Meeting in Boston 
(Continued from page 10) 


is alse co-author of a devision of Sedgwick’s “Principles 
of Sanitary Science and Public Health,” and co-author 
of “Elements of Water Bacteriology with Special Refer 

ence to Sanitary Water Analysis,” “Science and l-xperi 

ment a \pplied to Canning.” “Food Technology.” and 
“Tndustrial Microbiology.” Dt 
“Food Research” and a contributor to 


Prescott has been as 
oclate editor of 
the “ \merican Cyelopaedia of Agriculture,” as well as 
te technical journals on bacteriology, food technology, 
and industrial biology 

In 1910 Dr. Preseott was married to Miss Alice D 
Chase of Derry, New Hampshire. Their children are 


Robert Sedewick, Samuel Chase, and Eleanor (Mrs 
Richard \V. Clemence): and their home ts in Cambridee, 
Massachtusett R.1.G. anp M.S. P 


Tentative Program 


of the 1953 I. F. T. Annual Meeting 


\dvanee information on the 1953 Annual Meeting of 
the IFT te be held in’ Boston, Massachusetts im June Is 
now available tor release 

The le ulquarters will be the Tlotel Statler Lhe 
executive Couneil will meet on Saturday, June 20, at 
9°30 am. and continue in session until 5:00 pan. The 
Ieditortal Board will also meet on Saturday, June 20 

(on Sunday, June 21, the National Council will meet 
at 10:00 a.m., continuing in session until the completion 
of Tutsiness 

Mixer. 


the Ballroom, the lady guests being as welcome as all 


(on Sunday evening, a Mixer will be held in 
members. Admission will be complimentary 

While arrangements can be made for Committce Meet 
mes on Monday, Tuesday, or Wednesday, it ts recom 
mended that wherever possible Committee Chairmen 
call their sessions for Saturday or Sunday tm order to 


reheve the time schedule 


Monday, June 22 

Ihe General Session on Monday morning, June 22, 
starting at 1O aa. will be addressed by our National 
President and by two guest speakers 

Noted speaker to address general session. |r. Karl 
I Compton, who needs no introduction to our group, 
has already aceepted our invitation to be one of the 
speakers. [lis topte will be announced later. 

Babcock and Food Engineering Awards. \t « lunch- 
eon on Monday noon, the Babeock and Food Engineer- 
ny \wards wall be presented in the Ballroom \ssembly. 

Geriatric feeding to be featured. (n Monday alter 
noon ata general session in the Ballroom, an interesting 
program looking into the future of the food industry 
in this country, with especial emphasis on) providing 
proper foods for the elderly portion of our population 
which is ever increasing will be presented under the 
direction of Dr. Charles Glenn King of the Nutrition 
In this session, 


Foundation and Dr. RoC. Sherwood 


speakers of national reputation will be presenting papers 
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\lso on Monday afternoon, there will be a session for 
the presentation of contributed research papers 

Boston Pops concert. ()n Monday evening the en 
tire convention will attend a concert of the Boston Pops 
(Orchestra, and arrangements have been made to take 
over the entire ground floor. Refreshments will be com 


plimentary and guests are also invited 


Tuesday, June 23 


(on Tuesday morning, June 23, there will be a session 
devoted to problems with fermented food products 
(pickles, kraut. ete.) under the chairmanship of Dr 
red Fabian. Also on Tuesday morning, there will be 
a general session on chemicals in foods under the chair 
manship of Dr. Charles Frey 

()n Tuesday, at both morning and afternoon sessions, 
there will be a program devoted to the fish industry 
under the joint chairmanship of Dr. Hlugh L.A. Tarr 
and Dr. W. Hampton 

(On Tuesday afternoon, there will also be a session for 
contributed research papers 

(on Tuesday evening, the annual Appert Award Ban 
quet will take place at which guests are invited 


Wednesday, June 24 


Appert medalist address to feature canning and 
processing session. ()n Wednesday, June 24, at both 
morning and afternoon sessions, there will be a program 
devoted to canning and processing under the joint chat 
manship of Dr. I. J. Cameron and Dr. C. Olin Ball 
Included in this program will be the address of the 
pert medalist 

Wednesday morn'ns there will be a session ds 
voted to packaging papers under chairmanship of D1 
W. Elder 

On Wednesday, both morning and afternoon, there 
will be a session devoted to fruits and vegetables under 
the chairmanship of Dr. mil Mrak and in cooperation 
with the Quartermaster Food and Container Institute 
for the Armed Forces. 

Clambake. ()n Wednesday evening there will be a 
Clambake held at the Field House on the M.I-T. Cam 
pus at which members and guests are invited 


Volunteered Papers Will Still Be Considered 


Due to the limitation of meeting rooms at the hotel, 
program time is ata premium. Already quite a number 
of contributed research papers have been submitted, 
and any members who would like to present a paper 
are urged to send in the tithe and a brief abstract, to 
gether with authorship, to the Program Chairman, Dr. 
J. A. Dunn, Atlantic Gelatin Division, General Foods, 
Woburn, Massachusettes. It is) recommended that, 
wherever possible, research papers be presented in 
condensed form, omitting details of procedure and 
stressing an outline of the problem, a discussion of the 
experimental results, and the conclusions. 

The tinal program for the meeting will appear in the 
May issue of 
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FMC PULPERS and FINISHERS 
Heavy duty stainless steel paddles and 
screens. Capacities: Pulpers, 5 to 20 tons 
per hr. Finishers 20 to 100 GPM. 


TOM 
AND PREPARATION 
SESSING Equipmt 


FMC TOMATO CHOPPER 

Delivers small uniformly chopped product 
at 25 tons per hr. Table-level height elim- 
inates feed elevators. 


FMC JUICE PROCESSOR 

Continuous preheating, pasteurizing, hold- 
ing and cooling on one base. Capacities: 
20-70 GPM. Other units for single heating 
and cooling. 


FMC JUICE EXTRACTORS 

Large screen, extra long screw and extrac- 
tion area for capacities up to 75 GPM. 
Lower capacity models available 


FMC HAND PACK FILLER 

Sturdy, stainless top. Gear head motor or 
packaged variable speed drive for eco- 
nomical, timed operation. 


FMC TOMATO LINES 

Thorough washing, sorting and scaldirg on 
a continuous conveyor. Available in high or 
low pressure water systems 


Vou 


WESTERN: SAN JOSE 6, CALIFORNIA 


@ Washers (Flood-type 


OTHER fmc TOMATO EQUIPMENT 


@ Scaiders 


4 and rotary) @ Fillers (Juices, pastes, 
@ Peeling and solids) 
Inspection Tables @ Heating coils 


Canni 


FOOD MACHINERY AND CHEMICAL CORPORATION 


ee 
PAachinery Divicine 
cninery MiVision 


General Sales Offices: 
EASTERN: HOOPESTON, ILLINOIS 
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FMC specialized tomato equipment helps 
build profits for processors three important 
ways: (1) it cuts costs of operation and main- 
tenance throughout the line by using con- 
tinuous automatic methods; (2) it’s flexible 
—types and sizes available to meet varying 
plant and operational requirements; and (3) 
it assures a consistently high-quality pack 
of tomatoes, tomato juice and other tomato 
products. 

Write for full information, or call 
your nearest FMC representative. 


Tentative Program of the 1953 IFT Annual Meeting 


(Continued from page 12) 


CHAIRMEN AND COMMITTEES IN CHARGE 
OF ARRANGEMENTS 


Thirteenth Annual Meeting 
Institute of Food Technologists 


JUNE 22-26, 1953 


Ilonorary Chairman: EK. Proctor 
General Chairman: Loren B. 


Issistant to General Chairman: Jean F. Cau 


BANQUETS AND LUNCHEONS 
John H. Moriarty, Chairman 
|. K. Malkin, Richard Parsons 


ENTERTAINMENT 
Lyle Richardson, Chairman 
M. P. MeArdle, William B. Esselen, Jr., Kirby M. Hayes, 
Frank Skilling 


EXHIBITS 
Charles H. Shackelford, Chairman 
John E. Barry, Jr. Arne R. Gudheim, Irving J. Pflug, Mason 
Rowe 
FINANCE 
Ernest KE. Lockhart, Chairman 
William Leverett Cummings, Cecil G. Dunn 


HOSPITALITY AND RECEPTION 
James Donovan, Chairman 
Philip K. Bates, Clarence Birdseye, William Lyman Campbell, 
Newton R. Cole, Ernest C. Crocker, Archibald B. Dun 
woody, Arthur C. Fay, Carl R. Fellers, William 1. Gor 
finkle, Matthew E. Highlands, Jack L. Lapuck, Olof P 
Pierson, Burton G. Philbrick, Samuel C. Prescott, Horace 
FF. Ryder, Robert S. Scull, James H. Shrader, Cyril ¢ 
Sullivan, Raymond M. Swain, John F. Thompson, A. Wil 
liam Whitney, Elsie Wilson 


HOTEL ARRANGEMENTS 
Joseph F. Puncochar, Chairman 
John Holston, Stanley P. Hurley 


HOUSING 
Samuel A. Goldblith, Chairman 
VYaichi Aikawa, Daniel Issenberg, William C. Miller, Jr., 


Capt. Ruben Pomerentz 


LADIES’ ENTERTAINMENT 
Ruth M. Power, Chairman 
Verne M. Bass, Blanche Dailey 


NEWS AND PUBLICITY 
Robert Gray, Chairman 
Mary C. Harrigan, Leslie Fo Hart, John Kohr, Arthur S 
Levine 
PLANT INSPECTION AND TRANSPORTATION 
Ernest C. Peakes, Chairman 
Warren Berg, J. M. Brown, Kenneth Caddy, Richard F. Car 
ney, Joseph M. Cohen, Robert A. Friend, A. H. Haffen 
retfer, Jr, Milton Jordan, Norman W. Kempf, Henri S 
Lench, Theodore T. Miller, Denis Mockler, Michel P 
Vueassovich, Charles C. Walts, Arthur FE. Welch, L. F 
Wyman 


PRINTING 
Ernest k tarron, Chairman 


John M Milne, John I Ix Nickerson, Hugh \ Robinson 


PROGRAM 
J. Avery Dunn, Chairman 
©. Olin Ball, BE. J. Cameron, Wim. He Cook, Lucius W. Elder, 
Fred W. Fabian, Chas, G. Ferrari, Charles N. Frey, Geo. F. 
Garnatz, William F. Hampton, Charles Glenn King, Emil 
M. Mrak, Reginald ©. Sherwood, Hugh L. A. Tart 


REGISTRATION 
Earl P. MeFee, Chairman 
Edward FE. Anderson, Julius Brody, Sidney L. Feener, Ruth 
Stevens Perry, Leonard S. Stoloff, Robert L. Swaine 
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Regional Section News 


OHIO VALLEY SECTION 

A joint meeting of the Ohio Valley and Indiana Sec 
tions of the Institute of Food Technologists was held in 
Dayton, Ohio, on March 7, 1953. 

The program began with a plant trip to the Mon 
santo’s Food Laboratories in the morning. This proved 
to be most enjoyable and instructive. In the afternoon, 
after registering at the lobby of Frigidaire’s Moriane 
\uditorium, those in attendance listened to the follow 
ing papers: 

“Chemical in Food” (Mr. Theodore Schild of the 
Monsanto Chemical Company, Dayton, Ohio) ; “Cook 
ing Starch Jellies Continuously” (Mr. John Bolanow 
ski of the Girdler Corporation, Louisville, Kentucky ) ; 
“Food Plant Sanitation” (Dr. Lee Truman of the 
Indianapolis Pest Control Company ) ; “Antioxidants in 
Foods” (Mr. Al Fonyo of Wm. Stange Company ) ; 
“Horticultural Research in 1952” (Dr. H. O. Brown of 
Ohio State University, Columbus, Ohio ). 

In the evening after a banquet at the Engineers’ 
Club, Mr. F.C. Lyons, Director of Public Relations for 
the Dayton Divisions of General Motors, addressed the 
group, choosing as his topic “Three Peas In a Pod.” 


CHICAGO SECTION 

At the February 9, 1953 meeting of the Chicago Sec- 
tion, Albert 1. Kegan spoke on the “Bearing of the 1953 
Patent Code on Food Technology.” 

Mr. Kegan has taught patent law, chemistry and 
chemical engineering, and at the present divides his time 
between his duties on the faculty at the Northwestern 
University School of Law and as a member of the law 
firm, Kegan & Pitnis. The firm specializes in the legal 
aspects of food technology. 

(on January 1, 1953, a new Patent Code was estab 
lished, the provisions of which were explained by the 
speaker. The new code combines the elements of pre- 
vious rulings established through precedent and court 
rulings. It is the first such major revision since 1870. 
Methods used to judge when an invention is patentable, 
employer-employee rights, package design copyrights, 
correcting errors in patent applications, and latitude 
allowed in preparing applications, were among the items 
discussed. 

Committee chairmen for the coming year are: 

Program S. Brockington, The Quaker Oats 
Company 

Finance W. Hopkins, Armour & Company 

Publications -B. J. MeWernan, Continental Can 
Company 

Membership) W. R. Sehack, Swift and Company. 

\\ Imig, Consolidated Food Proces 
SOrs. 

Hospitality. Alice Mary Amis, The Quaker (ats 
Company 

\uditing —L.. Newsome, Continental Can Company 

Public Relations E. W. Nordlinger, Food Process 
ing Magazine 


(Continued on page 16) 


4 
| 


Sieg 4 are showing some remarkable performances. 


In GELATIN DESSERTS, Sealva Lime flavor far outlasts other pro- 


tected flavors in extended shelf tests. 


In BOXED CHOCOLATES, Sealva flavored mints maintain their 
original strength and do not permeate other confections. 


In PHARMACEUTICALS, Sealva Orange has done the impossible in 
a pleasant permanent taste mask in powders and tablets. 


Sealva fruit flavors have made possible revolutionary new products in 
PREPARED MIXES and DESSERTS 


Sealva flavors are dry powders. Each droplet of flavor oil is com- 
pletely sealed from the atmosphere with an edible protective film. 


VAN AMERINGEN-HAEBLER, INC. 
521 West 57th Street 
New York 19, N. Y. 


4 
V4 
a 
4 
15 


FOOD TECHNOLOGY, APRIL, 1953 


Regional Section News 
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NEW YORK SECTION 


New Technical Knowledge Revealed by Young 
Research Workers at January Meeting 


Interesting new practical technical information was pre sented 


by five young food laboratory technologists at the unusual 
January symposium of the New York Section of IFT 

Recent developmenits at The Best Foods Laboratories in the 
stabilization of edible fats were reviewed by Carl Brown Mone 


isopropyl and mono-stearyl citrates, sine they are much more 
are preferred to citric acid as metal 


soluble and easier to use 
deterioration may 


deactivators in edible oils and fats, where 
occur as a result of unavoidable iron and copper contamination 

Phese esters not only extend the keeping-time, but also im 
prove the overall flavor pertormance ot oils. A moditied A.O.M 
iron tubes in place of the customary glass tubes 


test, utilizing 
antioxidants, demonstrates the 


mo a comparison of commercial 
superiority of the citric ac id esters in protecting oils agaist 
continual metal pick-up 

A comparative study of fresh orange jutec 
centrates, carried out on a monthly basis over a two year pr riod 
was discussed by Mathlida D. Zinn, Good Housekeeping Bureau 
purchased in five representative neighborhood 


and frozen con 


Sample s were 
The two-year averages show (1) comparable vitamin ¢ 
more untorm sugar 


stores 
levels for the fresh and frozen juices, (2) 
acid ratios for the frozen juice, (3) lower and more umtorm 
peel oil levels for the frozen (peel oil in fresh varies 
widely with the type of reamer used) and, (4) for the New 
York area. consistently lower cost per 100 ce. of juice for the 
laste panels generally preferred the flavor 


frozen concentrates 
How to achieve maximum production trom 


of the fresh juices 
a gelatin evaporator-dryer installation was described in a paper 
by Franklin Dramer and Louis Garono, General Foods Central 
Research Labs. First, steam pressure on the evaporator was 
increased, and baffles were installed in the dryer tunnel to pre 
vent air bypass 

Next. the water-removal loads on evaporator and dryer were 
balanced for maximum combined output. Curves were plotted 
for capacity of evaporator efiluent--under both summer and 
winter operating conditions. The points where evaporator and 
dryer curves crossed gave the proper effluent concentration tor 
maximum throughput of the system 

A new technique, using the Millipore Filter, to concentrate 
and enumerate microorganisms in large volumes of liquids was 
described by Carroll P. Burke, National Dairy Research Labora 
tories. The original purpose of this filter was to determine low 
numbers of coliform organisms in water supplies 

Preliminary investigations have shown that im artifietally im 
fected water, higher counts were detected than by the standard 
plate count. And these higher counts were accompanied by 
stertle effluents 

lhese results prompted work to determine if the filter might 
be used to evaluate the sanitation of pipe lines and other equip 
ment. Laboratory tests showed this to be applicable. Plant runs 
using this technique were made and the results were favorable. 

The filter can also be used in) enumerating psychrophilti 
bacteria in milk, checking air contamination of large areas, and 
producing a sterile air supply 

And this filter is further visualized for the examination ot 
concentrated food products for which existing sterility tests are 
adequate 

\ rapid and accurate me thenl for the analysis of the sulfhydryl 
groups in milk, developed in The Borden Co. biochemical re 
search laboratories, was explained in a paper by Guntef Zweig 
and Richard ] Block 

Located in the whey protein fraction, the sulphydryl groups 
are determined by a method based on the titration of mercapa 
tans. The method may be adapted to the quality control ot 
milk; eg. determining the extent of heat treatment to which 
a milk sample has been subjected The apparatus comsists of a 
rotating platinum electrode, a calomel electrode, a galvanometer 


and an automatic buret 
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“Good Patent Management Pays” was tlic ot 
February meeting addess. It takes good patent management to 
assure the economic success of invention im the food processing 
industry. This was demonstrated through patent case histories 
at the February 18 meeting of the New York Section of th 
Institute of Food Technologists 

The importance of thorough patent search and subsequent 
fool proot dratting of patent claims was stressed by the speaker 
Alf K. Berle, Boston lawyer and research consultant. An in 
stance was cited in which the inventor advisedly spent $30,000 
for patent searches and patent preparation to protect a develop 
ment worth millions of dollars 

The food technologists were cautioned against making patent 
claims too broad and risking invalidation of their patent. “Claim 
everything to which you are entitled, but no more,” he said. A 
patent must be wisely managed so as not to create the incentive 
or establish the basis for successful attacks against it in the 
courts, Mr. Berle pointed out. At the same time, a patent must 
be defended in the courts to clearly establish its validity and 
make it pay off economically 


AUSTRALIA NORTHERN SECTION 

Phe division of the Australian Section into two sepa 
rate sections became official at the beginning of the vear 
The name of Section 19 becomes Australian Northern 
Section, and the Australia Southern Section becomes 
No, 23. Cooperation between the two groups will be 
very close, and the idea of having an Annual Australia 
wide Convention will be retained. The Southern Sec 
tion will be hosts at this vear’s Convention, which will 
he held in May at Healesville, near Melbourne. 

The December meeting was held at Calull’s Res 
taurant, Sydney, and was in the nature of a Christmas 
party. There were numerous guests present, and enter 
tainment included items by Jack Kefford’s Food Preser 
vation Glee Singers, and dancing to the tunes of Bill 
Syke’s string ensemble. Liquid refreshment was pro 
vided by our two brewers, [lugh Govers and John 
Roche 

\ more serious note was struck at the next meeting, 
held on February 19th at Sydney University. Follow 
ing a buffet dinner, there was a symposium on “Chemi 
cals in Food.” Mr. M. Martin of Cottee’s Passiona Ltd 
discussed the subject from the angle of the food manu 
facturer, pointing out the achievements which have 
resulted from the application of chemicals to foodstuffs 
The attitude of the State Department of [lealth was 
presented by Mr. W. Ogg, who stressed the necessity of 
maintaining a wholesome supply of food, and outlined 
the criteria used by his Department in considering appli 
cations for the addition of chemicals to food products 
Phe Department of Pharmacology at Sydney University 
supplied the third speaker, Professor Thorpes, who dis 
cussed methods of assessing the toxicity of chemical 
compounds, paving particular attention to the short 
comings of feeding tests on experimental animals, and 
advocating more fundamental work on the metabolism 
of food chemicals in the human body. 

Messrs. L.. J. Lynch and R. S. Mitchell, both of this 
Section, shall be resident for a short time at the N.Y 
State Agricultural Experiment Station, Geneva, N.Y 
where they will test the application of their recently 
developed methods for maturity prediction peas 
under American conditions. Mr. Lyneh will act as 
proxy-Councilor for the Australia Northern Section at 
the forthcoming Institute meetings 


(Continued on page 18) 
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Blackberry, cherry, grape, pineapple, raspberry, strawberry, 
peach ... your customers may prefer one or all in their 
favorite summer frozen confections. One fact is certain, 
however... they'll come back again for the flavors 
that taste best! That’s why D&O Reinforced Fruit Flavors 
send frozen confection sales soaring sky-high. Each gallon 
contains the extractive flavor of 15 pounds of fruit, and all 
pectin has been removed, Ask your D&O representative 
for further details, or write the D&O Flavor Department 


for samples and specific recommendations. 


OUR 154th YEAR OF SERVICE 


DODGE & OLCOTT, INC. 


180 Varick Street» New York 14, N. Y 


ESSENTIAL OILS * AROMATIC CHEMICALS + PERFUME BASES « VANILLA + FLAVOR BASES 
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Regional Section News 


(Continued from page 6) 


WESTERN NEW YORK SECTiON 


The Buffalo Area of this Section held a dinner meet- 
ing on March 2, 1953, in the Ivy Room of the New 
York State Institute of Applied Arts and Sciences, 1685 
Elmwood Ave., Buffalo, New York. Guest speaker for 
the occasion was Dr. G. J. Hucker N. Y. State Agri 
culture Experiment Station, Geneva, N. Y., who dis- 
cussed “The Bacteriology of Frozen Foods.” The bac- 
teriology of frozen foods is of fundamental importance, 
not only to the frozen food processors, but to all proces- 
sors of foods. Dr. Hlucker’s long and intensive associa 
tion with his subject made this an interesting and 
informative discussion 


NORTHERN CALIFORNIA SECTION 

The Section held its February meeting on the 19th 
at the Merchandise Mart, Market Street, San Fran- 
cisco, This meeting was devoted to a panel discussion 
and question-answer period on the topic: “How Can the 
Food Technologists Help Solve Mass Feeding Prob- 
lems.” Panel members were William Barlow, Asst. 
Bus. Mgr., Manning Inc.; Mrs. Hilda Watson, Chair 
man, Hlotel and Restaurant Division, City College of 
San Francisco; Clifford J. Shea, Executive Asst. Mgr., 
Sir Francis Drake Hotel, and at the time of writing it 
was expected that Richard Flambert, food science 
specialist, would also participate. 


NORTHEAST SECTION 


Phe Section met on March 5th, at the Hotel Bruns 
wick, Boston, Mass., to hear John I. Thompson, Con 
sulting Engineer, Washington, D. C., discuss “Factory 
Layout From the Point of View of the Food Technolo- 
gist.” 

Mr. Thompson has had many years’ experience, 
working in the food and pharmaceutical fields, in’ the 
design and development of equipment and plant layout 
Some years ago, he was assistant Chief Engineer for 
Campbell Soup Company; he resigned his position to 
work as a consultant to the United States Navy during 
World War II, and since then has been active in his 
own consulting business, except for a while when he 
acted as an official in the Department of Agriculture. 


OREGON SECTION 

(on February 11th the Section held a meeting in con- 
junction with the Oregon State College annual short 
course. A partial list of speakers to take part in the 
Oregon State College short course included: Russ Wal 
ton, National Association of Manufacturers; C. R. 
Havighorst, Food Engineering Magazine; Curtiss M. 
K:verts, Jr., State Sanitary Authority of Oregon, and 
Franklin Graf, A. Nielsen Company, Marketing 
Research 

The 32nd Annual Food Processors’ School, held 
February 9-14 by the Food Technology Department, 
Oregon State College, is a feature of the Oregon State 


College short course, 
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AMES SECTION 

The Ames Section held its January meeting on Fri- 
day, the 30th at lowa State College. The talks given it 
the afternoon and evening were all devoted to the im 
portant topic “Packaging of Foods.” The speakers 
taking part and titles of their talks were: 

“How Research Benefits the Food Industry.”. Dr. B. S 
Clark, Scientific Director, Research and Technical Dept., 
American Cdn Company, Maywood, Illinois. 

“Some Aspects of Cereal Packaging.” Mr. C. E. Felt, Leader, 
Packaging Section, Physics Research Department, General 
Mills, Inc., Minneapolis, Minnesota. 

“CRYOVAC Packaging.” Mr. R. A. Miller, Midwest Sales 
Manager, Dewey and Almy Chemical Company 

“Some Technological Problems in Merchandizing Self 
Service Meats.” Dr. John C. Ayres, Department of Bac 
teriology, lowa State College, Ames, Iowa. 

The dinner speaker was Mr. C. A. McClellan, Sales Repre 
sentative, Kalamazoo Vegetable Parchment Company, Des 
Moines, lowa, who talked on “Parchment, the Mirack 
Material.” 

At the business meeting, Dr. B. S. Clark, Scientific 
Director, American Can Company, and National IFT 
Chairman-elect spoke to the members. 

The next meeting is scheduled for Friday, April 24, 
1953 at lowa State College. John Meader of Continental 
Can Company, the program chairman, has an interesting 
program planned on “Drying and Condensing of Foods.” 


PERSONNEL 

Howarp ©, TriesoLp was appointed head of the de 
partment of Agricultural and Biological Chemistry at 
the Pennsylvania State College on February Ist. He 
has been associated with the department since Decem- 
ber 1926 and has served as acting head since the retire 
ment of R. Adams Dutcher in July 1951. 

MADE YOUR ROOM RESERVATION FOR 
THE BOSTON MEETINGS YET? 

(me of the happiest ways of enjoying your forth 
coming visit to Boston for the annual IFT Convention 
is to Rnow that you are all set as to where you will sleep 
even food technologists, who, from all indications are 
restrained professional men at home, want to be able to 
get away from it all, without being away from it all 
\ccordingly, within the next month, a letter will be sent 
to all [FT members asking for hotel reservations. And 
to make it easy, a return self-addressed stamped reser- 
vation card will be enclosed. All members are urged to 
take prompt action, as there are only a limited number 
of rooms (some 500-0dd) which are available at the 
headquarters hotel—the Statler. 

You will note that all reservation cards are addressed 
directly to the Statler Hotel, and crass commercialism 
says that rooms will be allocated on a first-come, first 
serve: basis. When the allocated rooms at the Statler 
are filled, subsequent reservations will be turned over 
to the Chamber of Commerce Convention Bureau and 
assignments will be made to some other of the first-class 
hotels which are located within a few blocks of the 
Statler. The committee wishes that it could get all 
registrants into the Statler. This notice is to warn you 
that if vou want to enjoy the luxury of a Hotel Statler 
room, vou are requested to get vour reservations in 
promptly. 
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ALMOND 

ANISE 

APPLE 

APRICOT 

BANANA 

BLACKBERRY 
BRANDY 

BUTTER 


¢ CARAMEL 

CHERRY 

¢ CINNAMON 
CLOVE 

¢ COCOANUT 
COFFEE 

¢ COGNAC 


JUST CHECK THIS LIST 
OF FELTON’S 


GRAPE 

¢ GRENADINE 
LEMON 

LIME 

MAPLE 

* ORANGE 

PEACH 

PEPPERMINT 
PINEAPPLE 
PISTACHIO 


RASPBERRY 

* ROOT BEER 

RUM 

RUM & BUTTER 
SARSAPARILLA 
STRAWBERRY 

© TUTTI FRUTTI 

VANILLA 

WALNUT 

WINTERGREEN 


¢ BUTTERSCOTCH 
BUTTER-VANILLA 
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IS YOUR FOOD PRODUCT 
LISTED HERE? 


Ice Cream Stabilizers 
Marshmallow Toppings 


Dehy: 
Dessert Mixes 


Flavoring Emulsions 


ed Soups 


Meringues 

Aspics French Dressing Milk Puddings 

Beer Frozen Fish Pie Fillings (Dry) 
Pumpkin Pie Filling 


Beverages Frozen Fresh Fruit 


Cake lcings Frozen Fruit Juices Ripple Ice Cream Syrup 
Canned Fruit Frust Fillings (Pie) Sauces (Prepared) 
Cheese Spreads Fruit Juices Sherbet Stabilizers 
Chocolate Milk Fruit Pie Fillings Soups 

Chocolate Syrups (canned, ready-to-serve) Syrups 


Water Gel Desserts 


Whipped Cream 


onfectionery Cas 


.. AND YOUR IMPROVEMENT 
PROBLEM HERE? 


milk & products con- 


Custardizin 
solids 


taining mil 


O Binding (0 Improving mouth-feel and flavor 
Bodying 

Increasing efficiency of component 
Emulsifying ingredients 
Gelling 
CO) Modifying (0 Modifying ice crystal growth 


Stabil 
(0 Physical & anti-oxidant protectior 


0) Suspending 
Thi kening 


Thermally-reversible gels 


THEN YOU'LL FIND YOUR 
ANSWER HERE! 


Are your food product and 
improvement listed 
above? Then follow the lead 
of top food manufacturers and 
try SeaKem “Colloids Out of 
the Sea’’.* Discover how Sea- 
Kem Products can help im- 
prove your food product 
make it better . . . easier to sell. 
Whether your problem is an 
old story or ‘‘different from 
chances are 


*Seakem is the trade 
mork for the standardized, 
water.soluble, sea plant 
extractives monutactured 
by the Seaplant Chemical 
Corporation Refined by 
rigidly controlled proc 
esses which insure depend 
able uniformity and purity, 
SeokKem ‘‘Colloids of 
the Sea" are light amber 
to colorless, free-flowing 
flaky powders. Available 


in @ variety of types syit anyone else's’, 
SeaKem “Colloids Out of the 


food applications {see lists Sea” and Seaplant Chemi al's 


above), SeakKem Products 
have wen on confidential laboratory service, 
can mean time and money to 


vantoqes with leading 
manufacturers and proc- 
e@ssors 


you. Fill out and mail coupon 
today for prompt attention. 


| SEAKEM TECHNICAL BULLETINS | 
| NAME TITLE | 

COMPANY | 
| STREET | 
| city ZONE STATE | 
| Type product and problem | 


CHEMICAL CORPORATION 
69 David New Bed 
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Books 


STATISTICAL Metitops FOR CHEMICAL [-XPERIMEN- 
rATION (210 pages), by W. L. Gore, Interscience Pub 
lishers, Inc., N. Y., Interscience Publishers Ltd., Lon 
don, 1952. 

As the title indicates, this book 
effort to provide a manual of statistical methods specifi 
cally for the use of the chemist. It is divided into seven 


Was written in an 


chapters : 


1. Introduction 

2. Statistical Concepts 

3. The Reliability of Estimates 
4. Analysis of Variance 

5. Design of Experiments 


~ 


». Correlation and Regression 

7. Attribute Statistics, 
and includes an Appendix of Tables, an Appendix of 
Formulas, a Glossary and a Bibliography. 

The author has employed the introduction to lay a 
brief but broad background for the use of the statistical 
method in the design of experiments, the reduction of 
experimental data and the calculation of probabilities for 
hypotheses in situations likely to be met with by a 
chemist. 

\ consideration of the attributes of the normal dis 
tribution curve is used to introduce statistical concepts 
such as the average, the standard deviation, confidence 
limits, distribution of the standard deviation, and othet 
statistical estimators. 

The concept of analysis of variance is introduced 
through use of an example in which specific directions 
for computation are given, indicating in each case the 
type of estimate which may be obtained. The author 
points out the need for appropriate experimental de 
signs for research if the analysis of variance or other 
techniques are to be used efficiently. 

“Conventionally controlled” experiments in 
one factor at a time is varied are compared with expert 


whi hh 


mental designs in which several factors may be varied 
simultaneously. The fallacies arising from controlled 
experimentation in which interactions or preferential 
responses exist are described The factorial design is 
described as a means of testing at one time several levels 
of several factors. An example is given. This design ts 
also used to introduce the the estimation of 
experimental errors in research, The effect of replica 


idea of 


tion on the precision of results is discussed in a fashion 
which should be especially helpful to chemists. The 
effective use of confounding in simplifying experimental 
designs ts discussed. 

The author's statement that the 2.x 2 latin square 1s 
the most useful latin square in chemical experimentation 
\ctually, the example given ts 

replicate of a 2° factorial 


is somewhat surprising. 
more aptly described as a 
experiment. 

In the discussion of correlation and regression the 
simple concepts involved have been presented in terms 
of formulas for calculation. The concepts of curvilinear 
correlation and regression are also discussed and com 
putation methods are given for multiple regression 
techniques 


(Continued on page 22) 
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(Contmued trom page 20) 


Phe tinal chapter is a discussion of attribute statistics 
in which the use of chi-square, contingeney tables and 
binomial probability are outlined 

Phroughout this book, the examples used have been 
taken from the author's tile and deal with the manu 
facture of products prepared by the du Pont Company 
\ litthe more latitude in the choice of examples might 
have made this book more acceptable to a wider variety 
of reader Phe use of examples is frequent and fairly 
wood: however, the documentation is extremely briet. 
Considerable utility could have been added by meluding 
footnetes along with the examples referring specifically 


to other sources of more detailed material or by expand 
inv the bibhography to give the same information 
Roper’ Gi. Tiscier 
OMISSION RECTIFIED 
Phe name of the reviewer of Jatroductory Mycology by Con 
tantine Jobo Alexopotule tadvertenthy omitted last month 
Phe rewn lnch appears under s, page 15 of the March 


is by Kmail 


Selected Abstracts’ 
ANALYTICAL METHODS 


Determination of sulfur dioxide by color-changing. 


PATTERSO D M. Inal. Chen 4 
1586.9 (1952 
are deserthed which chanve color when 
exposed to 150 air samples conte. LO of sulfur dioxide 
hn lis placed moa wha tube amd the am sample is drawn 
the tul Three methods of quant. estn. may be used 
The cole no othe various gels may be matched 
t color card t neth of a color columm may be 
ov the in pele lin te prociuce i ck tired 
cole r leneth of colored colu may be observed. These gels 
provide a simple pocket-sized method for este. physiologically 
chanwereaus comer of the atm 


Determination of arsenic in fruits and vegetables. 
|. Woon, MM CHAPMAN, K \ 
( 1821-4 (1952 


Phe bromide method ot Magnuson and Watson has 
heen adapted tor the det. of arseme spray residues in fruits and 
veveotabl Phe 4-minute diste. tume of the orminal method wa 
found te be msutherent under certam conditions md the pro 
cedure ts mexlified by diste. to the appearance of thin fumes. ‘Tin 
canned trots mtertered ith the detn. by diste. and ppte. as 
metastamuc which absorbed a portion of the arsenn his 
interterence can be overcome by exte. the tin with cupterron 
chlorotorm betore cists Phe method has heen apphed to 
canned trot whieh contamed appreeimble amts. of tin, and to 
tresh troits and vegetabl Lhe arseme content of representa 


tive an ples of trumts and vewetables is given 


Determination of reactive hydrogen in organic compounds. 

EK. D. Chem., 24, 1425-39 (1952) 

Methods for quantitatrvely dete. reactive hydrogen m= org 
compds. have been reviewed to tind the most suitable proceedures 
for este. the reactive tructural units m coal degradation 
product In the past, reaction with methylmagnesium todide ot 


aluminum byvdride bas been used to det. total accuracy 
te 5% The types of compds. which have been detd. are 
* These Selected) Abstracts are mace vathible to Foon Trcunor ogy 


through the cooperation of Associate Editor IL. A. Campbell and the General 
Foods Corporation of New York, N the abbreviations found in these 


abstracts are similar to those used by Chemical Abstracts 


o” 


PECHNOLOGY 


\P 


al phenols, enols, mereaptans, acids, amines, amides, and 


vater. Acylation methods, including acetylation, phthaloylation, 
benzoylation, formylation, and stearylation, vary greatly among 
themselves and give results depending on reagents and condi 
tien Variations of the most common method ie., acetylation 
using acetic anhydride and pyridine at approx. 100° C., have 
been used to det. primary and secondary ales. “unhindered” 
phenols, and primary and secondary amines, Other acylation 


reagents may be advantageous if tertiary ales 


or pyrroles mus 
\pplicabil ty ot 


different acylation methods for detg. funetional groups has beet 


he detd. or selectivity of reaction is desired 


tabulated 


Use of ion exchange for separation of nitrogenous and other 
extractives of plant and animal tissues. 
Partrringk, S. M Chem., 24, 1522 (1952) 
\ systematic procedure was outlined whereby the water-sol 
extractives of plant and animal tissues are sepd. into groups tor 
identification by paper chromatography or tor quant. estn 


prety 


Recent advances in infra-red spectroscopic techniques. 

SHEPPARD N lnal sf, 732 4] (1952) 

\n account is given of some recent advances in the desigi 
of intra-red spectrometers that seem likely to be ineorporated 
nthe future mstruments designed tor analytical work. Some 
recent developments im micro-spectroscopy and high and low 
temp. mitra-red speetroscopy are brietly enumerated, and soni 
effects of the change of state on the mira-red speetrum ar 


mentioned 
BIOLOGICAL SCIENCES 
BIOCHEMISTRY 


Studies on the lipolytic enzyme action 

\ review of previous publications on the rate of hydrolysis 
esters by lipolytic enzymes ts gives Phe energies of activation 
tor the hydrolysis of rac. Leaprylyl glycerol in aq. homogeneous 


oln. by pancreatic lipase ami liver esterase are tound to be 9200 


cal/mole and 15,100 ecal/mele resp. In a heterogeneous system 
vineh contams n-propyl eaprylate amd pancreatic lipase. 1 
change m the mitial reaction velocity with temps. 106°) and 


94° could be shows 


Enzymatic activities as indications of copper and iron defi 
ciencies in plants. 
Brow HeNprict SB. lla Phys 


Relative activitn ol iscorbn oul catalase ind 
peroxidase were measured at two or three periods of growth for 
one variety cach of corm, wheat. and tobacco, three speck ot 
lupines, and two varieties of sovbeans grown on a soil of limited 
copper supplying capacity, another ot limited tron) supplying 
capacity and two mixts. of these sails. Ascorbic acid oxidas 


activity is markedly reduced by limited copper supply and 1 
correlated with a reduction m vield tor wheat in which it ts a 
terminal oxidase. Catalase was reduced in relative activity for 
corn, tobacco, the lupines, and one variety of sovbean when tl 
iron supply was limited. The activity of peroxidase was more 


const 


Determination of oxidative enzymes and their inhibitors by a 
modified chromatographic method. 

Maver, R. Grima, M. F.C. Proe. S 
/ rpil Biol. Med., 81, 163-4 (1952) 

\ simple method for the detn. of potato phenol oxidase and 
the quant. detn. of inhibitors to this and similar systems yielding 
color variations is diseribed. Melanin is developed on filter 
paper sheets and anti-melanotic substances tested by a chromato 


graph, spray-like procedure 


The synthesis of sugars from simpier substances. Part III. 
Enzymic synthesis of a pentose. 
Hoven, | wp Jones, J. J. Chem. So 
(1952) 
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ANSWERS TO 
YOUR QUESTIONS ABOUT 
ROCHE VITAMIN A 


Q. What is Roche vitamin A? 


It is vitamin A, the product of a synthesis which starts with Citral, 
from lemon grass oil. It is identical biologically with the vitamin A 
from other sources, such as fish livers. A Roche research team directed 
by Dr. Otto Isler announced their famous synthesis in 1947. This success- 


Q. Is Roche vitamin A 
available in different 
types and potencies? 


It is. The following table shows the types 
most popular in food manufacturing. 


DESCRIPTION 


POTENCY 


ADDITIVE* 


Vitomin A 
palmitote 


1,000,000 U.S.P. 
XIV units per 
gram 


Edible oil only 
for standardize 
tion 


Vitamin A 
palmitate 


Ranging between 
1,250,000 and 
1,500,000 U.S.P 
XIV units per 
gram 


Vitomin A 
acetate 


1,000,000 U.S.P. 
XIV units per 
gram 


Edible oi! only 
for standardiza 
tion 


ful, economical process is now used to produce vitamin A of superb 
quality by the tons at Roche Park. * Antioxidants or other additives are included on customer's 


specifications. 


Notes: Type P1MO has less tendency to crystallize during 
storage and handling than higher concentrations of vitamin 
A palmitate and acetate. 

Type P1.3 is more susceptible to crystallization than type 
PIMO but can be handled without difficulty when using 
certain precautions. 


Q. Does Roche vitamin A have a “fishy” 


odor or taste? 


None whatever, nor is there any “fishy burp.” In fact, Roche 
vitamin A has almost no odor or taste and so is preferred for 
processed foods such as margarine. 


Q. Are special blends available 


Q. Will 1 be able to get a steady supply for the margarine industry: 
of Roche vitamin A? 

A. Yes. Roche will supply blends to your 
You will. The entire commercial needs of the food and pharma- blending and canning 
ceutical industries of the United States and Canada could be met P : y ; : 


from our Nutley plant. 


Q. What kind of service can 1 


Q. Can I be sure of a “standard” product? expect on special blends? 


A. The best—with special attention to accu- 


You can, Roche vitamin A is manufactured under strict laboratory 
racy, quality and control. 


control, It is more stable. It is uniform. The regular commercial 
types of Roche material, if diluted to 50,000 to 65,000 units per gram, 
will meet the specifications of U.S.P. XIV for oleovitamin A. It is a 
product of excellent quality. 


Q. What about price? 


A. Roche vitamin A is not subject to wide fluctuation of price, as 

has been true with vitamin A from natural sources. This can mean 
large savings for you as there is no need to carry large inventories 
as was the case prior to the introduction of Roche vitamin A in 1950. 
Never before has the purchaser been assured of such low prices, con- 
sistent with quality and uniformity. 


J fishiness 


How is Roche vitamin A packed? 
Vitamin A acetate and palmitate 


All Roche vitamin A is packed under conditions which assure its Call Roche for vitamins 


stability in customary shipment and storage. ce 
Vitamin Division 

HOFFMANN-LA ROCHE INC. 

NUtley 2-5000 


Pacific Coast: L. H. BUTCHER CO., San Francisco * Los Angeles 
Seattle * Portland * Salt Lake City 


Can I get help from Roche in using 


vitamin A in my products? Nutley 10, New Jersey ° 


Yes, certainly! Roche technical experts who supplied so much data 

at the hearings for amended Definitions and Standards of Identity 
for Margarine are always at your service. It is important to you that 
Roche specializes in the manufacture of vitamins. 


In Canada: Hoffmann-La Roche Ltd. 
286 St. Paul Street, West, Montreal, Quebec 
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A relationship between the rootstock and the oryan- 
oleptic quality as measured subjectively by degree: if 
bitterness is shown to exist for fruits of the Navel 
orange. The rootstock upon which the fruit is grown 
appears to be a factor for consideration in evaluating 
the suitability of a variety for products use. 


Navel oranges, an important crop in California, are 
regarded by many as superior to the Valencia for gen 
eral use. Unfortunately, juice from the Navel orange 
cannot be used for canning, concentration, freezing, 01 
other manufactured produc ts. When extracted from the 
iruit now received by the products plants, the juice 
develops bitterness upon standing. This bitterness is a 
biochemical or physiological characteristic which ren 
ders the juice unsuitable for products use except in 
limited amounts for blending with other products of 
recognized and accepted bitter taste 

The bitter substance has been given considerable 
study It has been isolated and subjected to intensive 
chemical (4, 5,7, 10, 15) and physical (77) analyses. A 
few of its chemical properties are known, and some of 
them already form the basis of process patents directed 
toward the utilization of Navel orange juice Much 
still remains to be learned, however, particularly with 
respect to the chemical structure of the bitter substance, 
the mechanism of its formation in extracted juice, and 
the chemical nature of the non-bitter precursot 

Other factors concerning this characteristic of the 
Navel orange have likewise been the object of consider 
able study. The degree or intensity of the bitter taste 
developing in the extracted juice is known to be a fun 
tion of maturity, of pH, of heat, and of the length of 
time the juice is in contact with and the amount of other 
tissues incorporated during extraction 

It is now proposed to show that one additional factor 
can be added to this list. namely, the rootsto k upon 
which the fruit was grown 

Phe effect of rootstock on the chemical composition ot 
citrus fruits, and other fruits, has been studied in all the 
principal regions where fruits are grown Sinclair and 


) adequately reviewed the older litera 


Bartholomew (/¢ 


ture and contributed importantly to our knowledge ot 


this subject with results from a carefully planned long 
range study Pheir data showed that with all 3° seion 
varieties tested the highest amount of chemical sub 
stance in peel, pulp and juice was found usually in fruits 
grown on the Morton-citrange, the Savage-citrange and 
the Trifolhiate-orange rootstoc k: the lowest values were 
obtained from fruits grown on the Palestine sweet lime 
and the Rough-lemon rootstocks. Results for fruits 
grown on other rootstocks fell in between these ex 
tremes. Z. Samisch and Cohen (1/4) working with the 
latta or Shamouti variety further contirm the results of 
previous inv stigators as re vards the ettect of rootstock 


Pheyv conclude 


on the chemical composition of the fruit 


Bitterness in Navel Orange Juice 


MARSH 


that the rootstock was the most important grove factor 
affecting fruit composition under normal cultural condi 
tions, and that fruit from trees on the sour-orange root 
stock appears to be superior to that grown on sweet lime 
rootstock with juice from the former containing, on the 
average, about 10°) more sugar and 18. more citric 
acid as well as an increased amount of ascorbic acid 
Reynolds and Vaile (72) show similar findings for 3 


varieties of American grapes. Their data demonstrate 


that significant differences in chemical composition of 
the fruit result from growth on different rootstocks 
It was also noted that the 3 varieties did not respond 
similarly to the different rootstocks 

In an investigation on the effect of cover-crop treat 
ment and rootstock on the chemical composition of the 
juice of 3 varieties of cider apples, Burroughs and Stan 
ton (3) found that rootstock exerted a statistically sig 
nificant effect on the nitrogen content and the total 
acidity of the juices. They also noted that the 3 varieties 


respond differently to the same rootstock 


Many similar references to previous works could be 
cited \ll of these investigations 
establish that rootstock does, in most cases, affect the 
Differences in 


however, serve to 


gross chemical composition of the fruit 
composition affect the quality of the fruit and the 
products which can be manufactured from their juice, 
\Ithough few would argue this fact, only one of the 
works cited attempted to correlate edible quality with 
growth on the different rootstocl Unfortunately, 
edible quality is a subjective judgment not closely cot 
related with any objective tests so far devised. This is 
just as true for citrus juice products as it 1s for tea, 
coffee, and wines, whose edible qualities are solely detet 
mined by subjective method Flavor varies not only 
with change in gross chemical composition, but also and 
to a greater extent with changes in the complex intet 
relationships of the cor 
centration. Very little is vet known either as to the 
identity of these constituents or as to the role they 


tituents present im minor con 


assume in flavor perception 


\t the time this experiment was planned, no chemical 
or physical test existed for determining bitterness im 
extracted Navel juice laste testing was considered the 
only practical means of conducting the work, particu 
larly as it was also desired to determine the effect of the 


rootstock on the edible quality of the juice lhe present 


investigator, however, has ce¢ miplet contidence in the 
results obtained by a trained and conscientious taster 

a contidence developed from many years of critically 
tasting citrus juice ind othe product ( pecially wines 
lle considers the result btamned by tasting as reliable 
and just as sensitive for determiming some constituent 
as the best quantitative ocedure Litter substance 


are a good sample 
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PROCEDURE 


Most of the data presented herein was secured by subjective 
methods during the 1948 and 1949 Navel seasons. Supplementary 
chemical analyses were made as time permitted on samples pre 
pared for this purpose and preserved by storage at 0° F 
(—17.8" C.) 

Fruit for these studies was obtained from trees located in the 
experimental groves maintained by the Division of Subtropical 
Horticulture on the campus of the University of California at 
los Angeles. They were trees of the Washington Navel variety 
grown on the following rootstocks : Sour-orange, Sweet-orange, 
Rough-lemon, Grapefruit, Trifoliate-orange, and a Navel 
cutting, practically identified as tree 28 of Rows 7 to 12 inclusive 
in this experimental plot. The soil, cultural, and climatic varia 
tions are therefore as nearly constant as is experimentally pos 
sible for such a study 

Ihe scion buds came from a single tree, and careful selection 
was likewise used in obtaining authentic rootstocks. Details on 
the procedures followed in obtaining the scion and rootstocks 
can be provided but are not considered essential to this report. 

About 25 fruits of average size were picked from each of 
the marked trees at approximately bi-monthly intervals during 
each season. The fruits were washed, packed and shipped imme 
diately by express to Berkeley, where they were processed as 
soon as received, The shipping time varied from 2 to 3 days, 
and the fruit deteriorated in quality to no greater extent, 
apparently, than is normal for this time period. It is recognized 
that a shorter time interval between picking and analysis is 
desirable, but all lots received the same treatment and the results 
obtained should, therefore, be comparable 

The fruits were halved with a stainless steel knife and the 
juice extracted by burring with a Blessing extractor. The 
burring heads were designed to reduce tearing of tissues to a 
minimum and were carefully selected for fruit size. Each fruit 
received as nearly the same pressure as is possible in hand 
burring practice. 

The pulp was separated from the extracted juice by an alumi 
num plate containing 80 holes of 1 mm. dia. per square inch 
The strained juice was deaerated by holding each lot of juice 
under a vacuum of 29 inches for 15 minutes with frequent 
shaking. In this experiment deaeration was employed, not for 
its usual purpose of retarding oxidative changes during process 
ing and subsequent storage, but for removing the dissolved and 
occluded air which, if present, makes judgment of color and 
other changes difficult 

One hundred ml. quantities of the deaerated juice were then 
transferred to several wide-mouthed crown tinished bottles of 
120 ml. capacity. Care was used to prevent an undue amount of 
re-aeration. The bottles were coded and placed in storage at 
0° F. for use as samples for chemical analyses. Finally, 200 mls 
were placed in a 250 ml, beaker and covered with a watch glass 
to serve later as the sample for taste testing. Each lot of fruit, 
for each sampling period, for each of the two seasons, was 
handled as nearly identically as possible by the same person. The 
routine, once established, was adhered to without change 

The samples set aside for taste testing were examined at 
periodic intervals during the first 24 hours, and occasionally for 
even longer times, The first tasting occurred usually between 1 
to 3 hours after extraction; a second tasting followed some 5 to 
6 hours later; and a third during the early part of the following 
day. The samples were allowed to stand at room temperature 
(aver, 22° C.), covered only with a watch glass. After noting 
the cloudiness of the liquid portions of each sample they were 
stirred and tasted. Bitterness could have been just as well, per 
haps more easily, evaluated without stirring, but it was also 
desired to judge the samples for general quality. Complete 
suspension of all suspendable matter is essential to a correct 
evaluation of general quality 

Samples of the different lots were withdrawn from freezing 
storage and analyzed for total solids, total acid, total sugars, 
reducing sugars, nitrogen, amino nitrogen, and ascorbic acid, 
In addition, the Brix degree, the refractive index and the pH 


value were determined 
Total solids were determined by drying an approximately 


10 g. portion in vacuo for 16 hours at 70° C.; total acidity, 
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expressed as anhydrous citric acid, by titrating a 10 ml portion 
of the juice diluted with 200 ml. of hot water with a standard 
solution of NaOH, with phenolphthalin as the indicator 

The sugar determinations were made by the ceric sulfat 
method of Hassid (&, 9). The nitrogen by a micro-method (1), 
using the micro-Kjeldahl distillation apparatus designed by 
Kirk. Amino nitrogen was determined colorimetrically, using 
Folin’s reagent by a method outlined by Sahyum (13). The 
ascorbic acid was estimated by a 2,6,-dichlorophenol indopheno! 
titration, using the procedure described by Evenden and Marsh 


(6). 


‘ aw C, 
srix was calculated from the specific gravity : values 
207 
determined by a chainomatic Westphal using the tables in the 
National Bureau of Standards Bulletin C440. A’ Leeds and 
Northrup research model glass electrode unit was used for 
determining the pH values. 


RESULTS 


The principal results of the tasting tests conducted on the 
many samples of juice prepared during this study are presented 
in tabular form in Table 1. By necessity it is brief, since a 
detailed report of the tasting records of each of the 72 samples 
would require too much space. The omitted facts can be de 
veloped descriptively in the text 

The remarkable influence of rootstock on the bitterness of 
extracted Navel orange juice is shown in the table. The first 
series of samples were graded from no bitterness to extremely 
hitter, after standing at room temperature from 18 to 24 hours 
The non-bitter sample remained without bitterness for at least 
60 hours, when it was finally discarded because fermentation and 
molding had set in. The sample grading extremely bitter de 
veloped bitterness within 5 minutes after extraction, those ot 
intermediate bitterness requiring somewhat longer periods. No 
ittempt was made to determine the time required for bitterness 
to become perceptible in the individual samples as the continued 
tasting required by such a program would cause the palate to 
fatigue 

Tasting of the subsequent series of samples received during the 
1948 season changed the pattern only insofar as the bitterness 
decreased progressively as the fruit underwent the biochemical 
changes that accompany maturation. More samples at each test 
ing period showed less tendency for the juice to become bitter, 
but the relative ranking within the group remained the same 

The tests were repeated in 1949 primarily because the 1947 
growing season was peculiar in that nearly every fruit and vege 
table variety ripened earlier than normally. This additional test 
ing was necessary in order to determine whether the observed 
results were really indicative of a specific effect of the rootstock 
or merely due to unseasonable climatic effects 

As will be seen from the table, the tastings conducted in the 
1949 season substantiated those of the previous season in nearly 
every respect. The first samples harvested in this series indi 
cated that none of these rootstocks produces a truly non-bitte: 
juice if the fruit ts harvested at early maturity. The same 
marked graduation in bitterness between the juices extracted 
from the fruit grown on the different stocks was noted, however 
The sample testing non-bitter in 1948 contained a trace of bitter 
ness after standing for 23 hours at room temperature in the first 
series of samples tested in 1949. Bitterness was only questionably 
present in the juice from fruit on this stock by the second 


sampling which was approximately 2 weeks later 


DISCUSSION 

It appears probable that the non-bitter precursor is 
present in the fruits of all Washington Navel oranges 
during the early formative periods, but to a greater or 
lesser degree, depending upon the rootstock. It dis 
appeared at a more rapid rate during maturation from 
fruit grown on certain rootstocks than it did from fruit 
grown on others. In any event, by the time the fruit has 
reached commercial maturity the non-bitter precursot 
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BITTERNESS IN NAVEL ORANGI 


TABLE 1 
Summarized tabulation of organoleptic properties of juice from fruit grown on 


rootstock shown 


stale flavor 


id flavor 
d flavor 


stale and oxid 


stale 


iroma 
hay like 


odor 


and flav and flavor 


stale odor 


not fermented 


stale flay 


stale 


1roma 


ferm 


stale 


some 


flavor 


flavor 


processed taste” 


lor; stale flavor 


little flavor 


flavor 


me range 


wange flavor 
roma and flavor 


flavo 
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Date S Orange | Sweet Orange Rough Lemon 
Hlar ested 
1 1} ( h 
xid. Clear (4 Clear cleat 
1/48 Sh. Sh. (4 
} v. stale h +) 
+} Stale odor sh fair arona, th tale odor 
h. aroma lh. (--) good aroma ll h. ( +4 no aroma 
1/48 1} Stale sid. flavor aroma fair aroma an storage bin flavor 
! f h. fair aroma L444) fair aroma 
18 i} fair aroma: sl. stale flavor Ss] «sl stale odor; fair flavor } iroma or flavor 
1} lacks aroma lh. = no aroma 
1 19 7h 7h. (444+) +} ; tale 
+} oxid. flavor sh. (4 L4) stale 
1/18/49 9h. (4-4 : 
Aavoriess 11 +) fair flavor vey 
19 } fair aroma; lacks flavor h. (4+) fair aroma, no flavor t 
! tale lor, 1 range flavor (+4 stale odor, v. stale flavor ! + 4 very 
‘ } + fair arom lacks flavor th. (4 little aroma: fair flavor i} { i poor Hm ; 
y. stale. no orange char fair flavor iSh. (+444) stale 
19 tale, aroma and flavor th. (4+) sh. stale odor 
16/4 processed” odor stale lor, Sh (+444) 
+ termented 4 fermented 
1} ha te” aron 4} yra like aroma and flavor i} (+) tar 
19 | tale odor h. fermented ( 
Date Grapefruit lrifoliate- Orange Navel Cutting 
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} {4 } 
h. v. ta ! 
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has nearly all disappeared from fruit grown on. the 
grapefruit rootstock. Within a short period of weeks it 
has disappeared from the fruit grown on the Trifoliate 
orange and Sweet-orange stocks. Only in late season 
did the non-bitter precursor completely disappear from 
the fruit grown on the Sour-orange rootstock and 
Navel-eutting rootstock. It never disappeared from 
fruit grown on the Rough-lemon stock and the juice 
from such fruits, after short periods of standing, tasted 
just as intensely bitter at the end of season as it did at 
the beginning 

Phat an alternative explanation could be suggested for 
the results on the basts of the data presented is not over 
looked. Thus, since positive evidence is not presented 
to indicate the precursor of the bitter principle is absent 
in juice secured from fruits grown on the grapefruit 
rootstock, it is possible that it may in fact be present 
but reacting for some unknown reason at a markedly 
slower rate. Organoleptic observations made on the 
samples removed from freezing storage for chemical 
analysis tend to negate this possibility. Chemical 
analyses were begun in September 1949 and the most 
immature sample for each season had therefore been in 
storage for 21 and 9 months, respectively. Bitterness 
was absent in the 1948 sample from the grapefruit root- 
stock stored for 21 months: it presence was doubtful in 
the 1949 sample from the same rootstock. The com 
plete testing of all samples at this period bore out similar 
relationships 

Moreover, experience gained from Jong association 
with research activities connected with Navel oranges 
and their products led to the adoption of the 24-hour 
test period for reporting results. Juice that does not 
hitter within this time period is not likely to become 
hitter when preserved by heat processing or freezing 
storage. ‘That the flavorless precursor its lacking in 
oranges whose juice does not bitter after 24 hours of 
standing would therefore appear to be a logical assump 
tion 

One of the Rough-lemon rootstock samples that had 
developed bitterness was used to determine the amount 
of dilution required to cause the bitterness to become 
imperceptible to the taste. At a dilution of 1 part in 7, 
bitterness was easily detectable, but at 1 part in 9 its 
detection by taste was questionable 

Flavor and aroma and the rate at which the stale, 
oxidized, or other off-odors and off-flavors developed 
were also noted, Edible quality, as evaluated by these 
factors, also proved to be affected by the rootstock, The 
quality pattern was different from the bitterness pattern, 
but was similar in many respects. Fruit grown on the 
lrifoliate-orange rootstock produced juice of excellent 
quality, possessing good aroma and flavor. It retained 


* these characteristics with little or no change until the 


sample molded or fermented. This fruit also appears 
to have a weak or different pectic enzyme system, as the 
juice clears very slowly 

Fruit grown on the grapefruit rootstock and the 
Navel-cutting rootstock produced juice of good quality, 
possessing a fairly good aroma which tended to become 
stale alter standing for 24 hours These juices tended 


to be lacking in orange Maver. Juices produced from 
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fruit grown on the Sour-orange and Sweet-orange root 
stocks were only of fair quality initially, and developed 
the stale, “terpeney” flavor of preserved juice very 
rapidly. 

The reader should be cautioned, however, from con 
cluding that merely selecting fruit grown from a specific 
rootstock will solve all processing problems. This is par 
ticularly true for heat-preserved single strength juices 
where it has been shown (2) that some of the off-flavors 
developing during warm storage are due to interaction 
of components universally present in all fruits 

\lthough the fruit grown on the Rough-lemon stock 
resembled the other fruits in appearance and size—in 
fact, were their equal in this respect—the juice was dif 
ferent organoleptically. It developed bitterness rapidly, 
possessed little or no orange aroma and flavor and be 
came stale very quickly on standing. Such a juice ts 
unsuitable for conversion to any of the present juice 
products. Fruits grown on this stock may account for 
the uncertain behavior of packing-house lots of the 
Navel variety with respect to bitterness towards season's 
end. Packing house lots of fruit would be made worth 
less for products purposes by admixture of a very small 
percentage of fruits grown on this stock. 

(nly a small amount of the analytical data secured on 
the samples will be reported in tabular form. The 
analyses were made primarily for the purpose of deter 
mining whether some unsuspected abnormality was re 
sponsible for the results obtained from the tasting tests. 
The omitted data can be summarized by a few simple 
statements. 

The Brix and the total acid values showed the normal 
trends obtained in a maturity study ; the Brix increasing 
and the total acid values decreasing. There was no out 
standing or consistent difference in the Brix degree of 
the juice from any of the stocks. The decrease in total 
acid concentration was lowest percentage-wise in the 
juice from fruits grown on the grapefruit rootstock 
This occurred during both seasons and might) prove 
significant. At any rate it caused the Brix-acid ratio of 
this juice to be lowest in each series of samples tested 

The sugar and nitrogen concentrations of the many 
samples analyzed are presented as seasonal averages in 
Table 2. The concentrations of both of these substances 
increases as the fruit becomes mature so that presenting 
the data as seasonal averages may not be wholly justi 
fiable. On the other hand, the data serve to illustrate, 
summary-wise, the role rootstock plays in determining 
the concentration of these substances. It should be 
pointed out, also, that the higher values reported for the 
1949 season are not ascribable to seasonal variation 
They are caused by the 2 additional series of samples 
prepared from fruit received late in the 1949 season 

\s previously reported, in the literature, rootstock 
appears to exert some minor effects on the composition 
of the juice. Both the sugar and nitrogen values vary 
from rootstock to rootstock, but not consistently from 
season to season. (Of greater interest are the two ratios 
also shown in the table. The ratio, reducing sugar 
to total sugar, shows considerable consistency from 
season to season, and some, though slight, differences 
hetween the values reported for the different stocks 
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TABLE 2 


Effect of rootstock on the concentrations of sugar and nitrogen in Washington Navel juice 
(Seasonal averages) 


Total sugars Reducing sugars 
Rootstock 1 
g./1008 
O4Ra 19490% 19049 
Si ang £9] R4 
Sweet ing ) 74 0 
(rrapetrurt 78 by 
Navel cutting 87 Q.77 374 3.6.) 
* 1948 values are averages of samples submitted during the season 
» 1949 values are averages of 7 samples submitted during the season 


Further testing might prove that the rootstock produced 
statistically significant differences in this ratio. The 
amino N to total N ratio also shows good consistency 
from season to season, but no significant differences be 
tween the values reported for the different rootstocks. 
The futility of using chemical composition values for 
evaluating the effect of rootstock on edible quality is 
plainly apparent 

The work reported herein appears to open up an 
entirely new area for study \s already indicated, 
change in gross chemical composition in fruits grown on 
different rootstocks and the morphological manifesta 
tions of the rootstock on the scion have been recognized 
and used in practice, as, for example, in dwarfing. The 
physiological and biochemical manifestations of the root- 
stock on the scion have likewise come in for considerable 
study, and such studies form the basis for the recom 
mendations used in selection of the proper rootstock 
edible quality, as determined by subjective evaluation, 
has been largely neglected, however, and receives no 
recognition, whatsoever, in the selection of rootstock 
Chis applies to other genera as well as citrus 

In a way this failure to recognize the effect of root 
stock on edible quality is understandable. Until recently, 
citrus fruit was grown primarily for eating out of hand. 
The trend now is toward conversion to products. For- 
merly the stress was of necessity on outward appear 
ance— What was present inside was of minor importance, 
provided it was of good condition, and color, and was 
edible. Now the fruit must not only be of good condi 
tion and color, but it must also possess a good aroma 
and flavor and retain these desirable organoleptic 
properties during processing. In any studies involving 
the development and introduction of new varieties or the 
evaluation of old varieties, the organoleptic evolution of 
the fresh product and its ability of retaining these 
properties during processing must be included in the 
general plan. Teamwork by trained specialists in the 
different fields of study must be used to avoid costly 
mistakes in the future 


SUMMARY 


The bitter substance limonin renders juice extracted 
from the Navel variety of orange unsuited for preserva- 
tion by anv known method 


Red sugar Potal nitroger Amir troger Amino N 
Total sugar mg./t mg./n Total N 
1948 49 142 18 49 1948 1949 

4 4 
4 t is 


Limonin forms in the extracted juice from an oun 
known non-bitter precursor as a result of a non 
enzymatic reaction 

The rootstock was known to influence the gross 
chemical composition of many tree fruits and to exert 
other striking biochemical and physiological manifesta 
tions. Tests to determine the effect of rootstock on the 
concentrations of the factors involved in bittering were 
initiated and repeated for two growing seasons. These 
tests were by necessity of a subjective nature as analyti 
cal procedures did not exist for either the non-bitter 
precursor or the limonin 

\ relationship was found to exist between the root 
stock and the development of bitterness. Juice from fruit 


grown on the grapefruit rootstock develops no bitterness 


whereas juice from fruit grown on the rough-lemon 
rootstock becomes intensely bitter very soon following 
extraction Phe other rootstocks tested (trifohate 
orange, sweet-orange, sour-orange, navel-cutting ) were 


intermediate in their effect on bitter development 

Similarly, a relationship was found to exist between 
rootstock and other organole pt prope rties of the juice 
lhe overall quality of the juice from fruit grown on the 
trifoliate-orange was superior to all others. Very wide 
differences existed in this respect 

The data secured by chemical analysis were not indi 
cative of the wide difference existing in the degree of 
bitterness nor in the other differences shown by the 
subjective testing 
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Activities of 4 federal agencies concerned with poul- 
try dressing sanitation are described. Correlation of 
the work of one agency with that of another is shown. 
Insofar as is required a unified program of sanitary 
control is conducted by the Food and Drug Adminis- 
tration, the Public Health Service, the U. S. Depart- 
ment of Agriculture and the Department of Defense. 
The interest of the public is protected by official reg- 
ulations, inspection and grading services (which are 
self-supporting) and by assistance to state and local 
agencies in setting up sanitary control programs at 
these levels. There is law enforcement with regard to 
the wholesomeness, freedom from disease, improper 
processing, and misbranding of poultry in interstate 
commerce and in plants providing poultry that is 
shipped through interstate channels. Each of the 4 
agencies operates under the authority of a specific 
public law, referenced in this study, and it is shown 
that overlapping of activities and duplication of effort 
are prevented 


Interest of Federal agencies in the problem of food 
plant sanitation has developed rapidly in recent year. 
Growth of the food processing industry, and the shift 
from home or small establishment methods of handling 
food to the large-production-line type of food processing 
has brought about a need for organized and sound sani 
tation programs in the production of foodstuffs. A] 
though the principal emphasis on sanitation has beer 
often in the field of public health, there is wide interest 
among many other groups in the protection of quality, 
e' mination of spoilage and the aesthetic value of pro 
ducing food under clean, wholesome and sanitary con 


ditions 
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lhe various Federal agencies have become concerned 
in poultry dressing sanitation through the functions 
that they perform. In some cases interest has developed 
through rendering certain services, in others through 
protecting the interest of the public, and in still others 
through the funetion of protecting the interest of Federal 
agencies making purchases under specification. Each 
agency operates according to delegations of authority 
under a specific public law. Thus, the field of activity 
of each agency is outlined, the particular interest de 
fined and the method of carrying out the assignment 1s 
specified. This prevents overlapping of activities, duph 
cation of effort, and keeps the cost of carrying out the 
programs at a minimum 

\lthough the fields of activities are clearly separated 
there is evidence of close cooperation--of working to 
gether to prevent misunderstandings. There is frequent 
consultation between agencies to clarify objectives, to 
interpret regulations, to define terms, and to establish 
the reasonableness of contemplated action ether alone 
or in cooperation with other agencies. In certain cases 
the services and regulations of one group are accepted 
by another Federal agency in carrying out its program 

Inspection of poultry meat is not covered by the regu 
lations governing meat inspection by the U.S. Depart 
ment of Agriculture. There is ne compulsion that poul 
try dressing plants must be under the supervision of any 
lederal agency. The Federal agencies come into the 
picture only when there is a voluntary request for 
poultry inspection or grading services, when the product 
is produced under Federal Purchase Specifications for 
sale to a governmental agency, or when action is taken 
to protect the public interest against filthy, decomposed 
or adulterated food products. 
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Phe purpose of this paper to forth what the and sanitary 
Various agencies are doing in the field of poultry dress . % 
Pu provides advisory, informational, 


ing sanitation and to indicate how the various programs Federal agencies, the States, 
are carried out ! subdivis1 ‘ tries, with regard to 
heal prog juent requests have 

ies tor mtormation 


FOOD AND DRUG ADMINISTRATION 


inder authority of the Federal Food 
poultry and poultry 


ided samitaryv cont rocedures m processing 
This agency operates 

Similar requests also have 
ltry-processing industries 


is nationwide and 
received from members ¢ poul 


Drug and Cosmetic Act (/ Phe program ts 
concerned witl youl oducts m mterstate commerce, of 
eching that there ts | ad ordinance govern 
products beimg processed or that prupose It does not cover 
mg poultry-processing ©] ) and at cok 
products processed and sold within a state The principal am 
of interpretation, thi is mitiated tudies on the 
interest by preventing the movement m 
sanitation problems o project, which 


that are diseased, improperly 


is to protect thre public 
supervised by a vetern ft has as its major objective 


interstate commerce of birds 
from food-borne diseases 


processed, filthy, decomposed in anv way injurious to health 


protection of the « 
One portion of the authority ros tactory mMspee 

issociated with poultry 

itation and conditions of processing 

industry and State and local regulat avencies is being sought 


Phe cooperation ot 


tion (3, with regard to sar 
This ist hat products intended for mterstate shipment are 
in the interest of obtaming kgrot information which wall 


| assist in the promulgation of 


produced under sanitary and wholesome conditions P 
prove helpful in providing 


Market surveys are regularly made to determine the quality 


ndition of the poultry products being sold. If a quality 
\s planned the Service i I anitation standards, 


d control programs 


and 
determination reveals up-grading, action is taken under the see 
vering nding li filthy. diseased or covering mspectiol for whe an In mcorpor 

ited into a standard ordu document will later be 
several selected States and 


d applicability. It 


tion of the law c 
decomposed products are found, or if it 1s reve iled that birds 
have died other an slau is taken by seizure ot Seareragvreninsecian 
the product 1 prosecu ! ollows lracmig the mterstat 


of the plant where the d : 
ances of the Publi th Service, is designed for volun 


determine its workability 
1 thi s publication, h ill other standard 


shipment and making a 
processing took place Way 

idoption by States 1s other jurisdictions concerned 

In addition a regular progra tos ! ion at poul 
" aditional major objective the Pul Health Service 1 

pectors callmg at a plant are 
all ordinances 


try plants 
greement 

concerned equipment, sabitatiot and the ‘ 
offer for ack pti even though they are never 


al product. As a guide to the mspection a set ed 
of instruction the form of a “14-point” program is used. This a a. reement program 
‘ prepares visual aids and develops 


sets forth the t< that should be covered in the inspection, the 
‘ sanitation Wing program pertaming to subjects 


condition of 


recommended standard Kecently, personnel 
members in the poultry 


reason for determining the existing conditions and the imterpre 
tations of the observations y thes 
survey m the interest of pro participated an 
tecting the publi but | ‘ assistance to the processor anitatior held under th the Department 
of Agriculture Also, they cooperated in the tinal development 

hi the Depart 


in keeping his plant in ord plant operator, or anyone ‘ 
- of the “Sanitary Requirement ( under which 


The mspector makes 


designated by hin accompany the imspector \ : 
met yricultur operat aim s 
through the plant lvised wherem any operation nand grading service 


is in conflict watl inspector makes the survey 
alone he inv objectionable conditions U. S. DEPARTMENT OF AGRICULTURE 
thre ant inspection condi 
sult im the miamination of the poultry sanitation work of the U. 5. Department of 

rricul is centered primarily in the Poultry Branch of the 


Administration, and may be divided 


hetore 


tions af 

product, junetion proceedings may 

institut d Production and Marketing 
stituted 

poultry mspection oultry 

Inspectors carrying out this work are given extensive tramimeg ; 

made familiar with the methods and tech ire services provided 

y tl Poultry Inspection and Grading Division, and the last 


vrading, and (¢) 


sanitation ure 
dressing and handling of poultry They are 
1 the Research Divist 


niques used 
observations but also in collecting 
eTvices have been 


trained not ot in making 
vectiol nd 2 
samples, photograp!] s, and in obtamime material tor 

tor 


will support legal 


hacterial and chemical analys that ire not compulsory 
extended to imdividual plants, or other 
nancially terested parti hey performed only when the 


taker 
of the grading and inspec 
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of poultry for human food, and the wholesomeness of edible 


parts or processed product produced from inspected poultry. In 


addition to the inspection of carcasses for freedom from discase 
and the determination of wholesomeness, the sanitation program 
and plant operation is under the supervision of the Veterinarian 
mm charge 
“Poultry grading” involves the sorting of individual carcasses 
as to quality and size, and the determination of class and condi 
tion, The entire plant operation must be in accordance with the 
requirements for sanitation, facilities and operating procedures 
The requirements as to sanitation, facilities and operating 
procedures have applied to plants under poultry mspection 
service for many years, but became applicable to poultry dress 
ing operations on July 1, 1951. Prior to that time the require 
ments had applied primarily to the eviscerating, packing, and 
certain other auxiliary rooms, but did not cover other parts ot 
the plant. Under the new regulations all parts of an othe ial plant 
used in connection with the operation must be equipped and 
operated in compliance with the sanitary standards. This applies 
not only in these plants under the supervision of a Veterimary 
inspector, but also those official plants in which only grading ts 
done> or where poultry is alressed for subsequent handling im 
another official plant 
This means that all poultry products eligible to bear official 
identification marks must be produced under sanitary super 
vision throughout the process. The plant in which the poultry ts 
killed and dressed must be under sanitary supervision even 
though the poultry ts to be eviseerated or graded in another 
plant many miles away. Such a system insures that the products 
will be handled in a clean and sanitary manner throughout the 
entire processing and handling procedures 
The type of services where sanitary requirements are cniorced 
mnie buck 
a. Inspection of dressed poultry during evisceration and 
preparation as ready-to-cook 
b. Inspection of poultry for canning and supervision of canning 
operations 
Certification of dressed poultry produced under U.S.D.A 
sanitary standards 
(Grading of dressed poultry 


Grading of ready to-cook poultry 


Ihe sanitary provisions are considered as minimum standards ; 
they are designed to insure that buildings are kept clean, free 
of rodents and insects, that drainage and plumbing systems are 
adequate, that equipment is designed, constructed and arranged 
to permit thorough cleaning, that the operating procedures con 
serve quality, prevent contamination and deterioration, and that 
the requirements are practicable m operation 

Requests for services have increased in recent years, and at 
the time of this report October 1952, it is estimated that dur 
ing 1952 approximately 781,846,900 pounds of poultry products 
will be inspected for condition and wholesomeness, and that 
approximately 1,460,000,000 pours at poultry will be processed 
under the U.S.D.A. sanitary requirements 

Personnel used in these programs are well trained tor the job 
Inspection of poultry carcasses is carried out by graduate 
Veterinarians. When any lay personnel are used, they are 
under the supervision of a Veterinarian. The operation ot 
dressing plants is under traimed sanitarians. Within the past 
vear 10 sanitation schools have been held in various parts of the 
U.S. The average attendance at each of these schools was be 
tween 50 and 60 people The purpose was to give thorough 
ground work in the services to be rendered, and to acquaint the 
staff with the fundamental problems of sanitation. Members ot 
the teaching staff were drawn from colleges and experiment 
stations, and from various services of the Federal Government 
lhese schools will be held each year to keep the staff taformed 
of current developments and to train new personnel 

Research on poultry plant sanitation is carried out by the 
Poultry Branch in cooperation with industry. A Mobile Labora 
tory Unit is used and processing plants become the luboratories 
in which operational research is conducted. Recent research on 
the use of in-plant-chlorination (72) in poultry dressing has 
pointed to the lowering of bacterial populations on the surface 


of the birds Also, the use of mechanical washing equipment, 
and the advantageous placement of such equipment in the plant, 
have been shown to improve the sanitary quality of dressed 
poultry 

he research involves studies on the scalding, picking, singe 
ing and chilling of dressed birds, the washing, eviscerating, 
cutting up and packaging of ready-to-cook poultry, with the 
major objectives of improving the sanitary techniques with 
which each operation ts carried out 


DEPARTMENT OF DEFENSE 


The poultry sanitation program in this Department is cen 
tered on the procurement of poultry meat for the Armed Forces. 
During 1951 approximately 118.000,000 pounds of chickens and 
turkeys were procured for the Armed Forces; all of it was 
produced under rigid sanitary standards according to military 
specifications and under the sanitary supervision of the Army 
or Air Force Veterinary Corps 

The Veterinary Service, Office of the Surgeon General, ts 
charged with the responsibility for making inspections pertaining 
to foods of animal origin (173), with the object of protecting the 
health of troops against disease transmitted through spoiled, 
damaged, or contaminated foodstuffs, and protecting the finan 
cial interests of the Government. The Veterinary Service (14) 
must pass on the sanitary condition of the plants, the conditions 
of manufacture and the quality of the delivered products, as well 
as on the product at destination and during storage. Such a 
program insures the delivery to the Armed Forces of clean 
wholesome poultry meat of good sanitary history and of the 
quality specified im contracts. 

A vendor proposing to bid on an Armed Forces contract must 
apply to the procuring agency for a Veterinary inspection of his 
establishment (7/5). Ii the plant and its equipment and the 
methods used conform to the approved principles of sanitation 
of The Surgeon General, Department of the Army, and to the 
technical requirements contained in the purchase specifications, 
the plant is placed on an approved list. Awarding of contracts 
is limited to approved plants or those operating under the 
U.S.D.A. Poultry Inspection Service 

If only dressed poultry is produced, the operation must be 
carried out under the supervision of the Veterinary Corps. How 
ever, if various types of ready-to-cook or canned poultry products 
are being produced the plant must be operated under the super 
vision of the Poultry Inspection Service of the U. S. Depart- 
ment of Agriculture (76), and automatically the sanitary require 
ments of that Service applied. However, the actual inspection 
of the product is a responsibility of the Veterinary Corps. In 
this case there is complete cooperation between the concerned 
Governmental Agencies, in that the services of one group are 
accepted, or required, in carrying out the duties of the other 
group. Also, there is integration with the activities of the Food 
and Drug Administration since all deliveries to the Armed 
Forces must conform in every respect with the provisions of the 
Federal Food, Drug and Cosmetic Act (1). 

Officers and enlisted men carrying out the inspection duties 
mentioned above undergo intensive training in the Army Medical 
Service Meat and Dairy Hygiene School in Chicago. A portion 
of the training concerns the supervision of sanitation programs 
Upon completion of the school the personnel is usually given on 
the-line training in poultry processing plants before being given 
full responsibility for supervising the activities in a plant. 

The Office of The Quartermaster General is charged with the 
development and promulgation of specifications or standards for 
the procurement of food items. Into the specifications are woven 
the basic requirements to be used in processing the item. An 
example of this is the military specification for dressed and 
ready-to-cook chickens (1/7), which provides for the inspection 
of the product during processing, packing, packaging, and for 
condition and quantity at destination by the Veterinary Corps 


SUMMARY 
kach of the 4 agencies concerned with poultry dressing 


sanitation works in a field defined and authorized by 
specific laws. The activities of each is correlated with 
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An Application of Oxidation-Reduction Potentials to Frozen 
Fruits Treated With Ascorbic Acid and Ascorbic- 
Citric Acid Mixtures* 


EDWARD ROSS, D. S. BARTLETT," ann MARGARET M. HARD 


The State College of Washington, Pullman, Washinat 


( Manuse ript received 


A means of evaluating the effectiveness of ascorbic and using sugar syrups with and without antioxidants. 
acid and ascorbic-citric acid mixtures in controlling such as sulphurous acid, thiourea, ascorbic acid and 
oxidative changes during freezer storage of Bing cher- 
ries, J. H. Hale peaches and Italian prunes is de 
scribed. The evaluation is based on oxidation-reduc 


ascorbic-citric acid mixtures 


Hlow can the effectiveness of these methods be evalu 


tion potentials calculated from pH, and reduced and ated Phe most common means have been based on the 
oxidized ascorbic acid values determined for the ex- ascorbic acid content of the product and on a color and 
perimental lots of treated fruit. organoleptic evaluation 


Phe objective in this study was to evaluate the effec 


(Oxidative changes in frozen fruit packs have caused tiveness of astuthic acid and 
considerable concern among frozen food packers and tures in controlling oxidative changes during freezer 
investigators alike hese changes are characterized by storage of Bing cherries, |. H. Hale peaches and Italian 
the development of undesirable color and flavor during prune The evaluation was hesed oa oxidetion 
freezer storage and subsequent thawing reduction (OR) potentials calculated from the pH, and 

Several means for control of these oxidative changes the reduced and oxidized sscothic acid valess aie 
have been suggested in the literature (7,6, 7, 8, 10, 717, mined for the experimental lots 
12, 15, 16). Vhese are: lowering pil to inactivate When ascorbic acid is reversibly oxidized.-an ex 

i enzyme activity; forcing respiration to utilize available change of 2 electrons takes place and the over-all 
oxygen; replacing oxygen in the product tissue by syrup 


impregnation; freezing the product immediately after 
’ 


its preparation ; storing the frozen product below O° F Reduced | | Oxidized 
(—17.8° selecting suitable varieties; blanching Aecorhic Acid Ascorbic Acid 
Scientit ‘aper No 31, Washington Agricultural Experi 
cientific Paper 1131, Washi Under equilibrium conditions this reversible reaction 


ment Stations, Pullman. Project No. 616 
Present address Research Department, Continental Can 
Company of Canada Limited, St. Laurent, Quebec, Canada \lthough some carly workers were not able to demon 


should exhibit a stable oxidation-reduction potential 


Senrton 1), Adulterated Food 16. Veterinary Meat and Dairy 
Thi Sectios Fact Inspection AR 40.9 ] \FR $ April 
Section 4 Misbranding Food Department of fi Visita tins 
5. General powe und dut f pul health service, Tithe Part A lressed nd Chick to-cook, MIL-( 167A: 9 
Ser 1; Part B. Se hie Healtl ervice Act 
26, 1952) 


strate a stable potential, careful experiments by others 
(3,5, 14) have indicated a reversible reaction, when the 
plt of the medium is taken into consideration. Since 
reduced ascorbic acid is a weak acid, the oxidation 
reduction potential is influenced by the pH of the solu 
tion. Borsook and Keighley (3) found that, at a given 
pli between 2.0 and 5.75, the observed potentials im 
solutions of pure ascorbic acid fit an equation developed 
on thermodynamic grounds which treats the ascorbic 
acid as a monovalent weak acid. Ghosh and Rama 
Char (5) calculated the value of in the following 
thermeadynamic equation 


(dehydroascorbie acid ) 
log ( ) 
(reduced ascorbic acid ) 


where was measured electrometrically. values 
caleulated for a wide variety of concentration ratios and 
pH! conditions were found to be essentially constant 
with an average of 0.370 \ 

Since the biochemical systems in products of a biologi 
cal nature such as fruits are very complex, an over-all 
condition approaching a “steady state” rather than indi 
vidual equilibria must be visualized. This “steady state” 
oxidatively spans the range from reducing substrate im 
the fruit to oxygen from air. Considering ascorbie acid 
as an intermediary OR system, the OR potential caleu 
lated on the basis of amounts of reduced and oxidized 
ascorbic acids present would reflect the condition of the 
“Steady state” which respect to oxidative changes, 
although the ascorbic acid system itself may not be in 
chemical equilibrium and consequently may not yield 
the potential electrometrically 


\ factor of 2.303 ts required to convert from: log. to logu, a 
factor which these authors incorporated m= their calculations, 
without noting in the equation. Tis the absolute temperature ; 
R is 1.987 calories per degree-mole when F is 23.060 calories 


pet volt 


No added citric acid 
Level of added 


acul \scorbie Ascorne acid 
mig. per per phe mg. per pkey 
Reduced  Dehyare Reduced Dehydro 


ou 


10.88 


13.85 


18.16 


Four percent ascortic acid and 96% citric acid added 0.45% of fruit weight 
© Fight percent ascorbic acid and 92% citric acid added 0.356 of fruit weight 


TABLE 1 
Average values for ascorbic acid and pH of experimental lots of fruit after 6 months of freezer storage 


eitrie acid added 


Bing Cherries 


71 


Peaches 


15.82 


Italian Prunes 
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In this investigation, the amount of reduced and 
oxidized ascorbic acid in the fruit and syrup was deter 
mined after the packages had been stored at O° F. 
(—-17.8° C.) for 6 months. The pH of the fruit and 
syrup was also measured. ()xidation-reduction poten 
tials were calculated from these data, using equation I, 
and the oxidation-reduction state estimated from the 
calculated curves of Figure I. 


EXPERIMENTAL PROCEDURE AND RESULTS 


lhe fruits used were packaged in 40° Brix sucrose syrup. A 
weighed amount of ascorbu ab id per Ib. of fruit was dissolved 
in a measured amount of the syrup just previous to packaging 
the fruit and syrup. The antioxidants used were crystalline 
ascorbic acid U.S.P.“, a laboratory mixture of ascorbic and 
citric acids, and 2 commercially prepared mixtures of ascorbic 
and citric acids.” The levels of ascorbic acid and the ratios of 
ascorbic to citric acid in the mixtures varied to some extent, 
depending on the fruit with which they were used. The specitic 
treatments are presented in Tables 1 and 2 

The prepared fruits and syrups were individually weighed 
into cellophane bags. The bags were then heat-sealed and placed 
in individual cardboard boxes. To freeze the syruped fruits, 
the packages were placed in still air at O° F. (178° C.). Not 
more than a half hour elapsed between preparation of the fruit 
and placing the packaged products in the freezer. Bing cherries 
and Italian prunes were packed in 40° Brix syrup, 284 g. of 
fruit to 170 g. of syrup. The J. H. Hale peaches were packed 
in the same concentration of syrup, 311 2. of fruit being packed 
in 143 g. of syrup 

The amounts of ascorbic acid (both reduced and total) re 
tained after 6 months’ storage were determined for 3 samples 
of a fruit and syrup mixture from each of 2 packages represent 
ing each treatment. Essentially the methods of ascorbic acid 
analysis outlined by Loeffler and Ponting (9) and Bessey (2) 
were used for reduced ascorbic acid and total ascorbie acid, 
respectively. In addition to the ascorbic acid analysis the pH 
of the fruit and syrup mixture was determined and the fruit 
was visually examined for color retention 

The logarithm of the ratio of oxidized ascorbic acid to re 
duced ascorbic acid was calculated for each lot of treated fruit 
The Ey or characteristic potential of each Jot of treated fruit 
was calculated from equation |, using the log of the ratio of 


“Manufactured by Hoffman La Roche Inc 
* Manufactured by Chas. Pfizer and Co., Ine 


+ citric acid added Commercial mixes 
Ascorbic acid 

Ascorbic acid mg. per pky 


pil me. per pke pH 
Reduced 


Mix Reduced Dehydro 


Dehydreo 


44 34.50 15.11 4.12 
4.16 86.56 45.59 4.04 
4.16 123.39 37.79 404 


4 
4 
4 
0 46 4/96¢ 9.52 86 
150 130.26 21.76 
the 
“ + oR 1.45 1.87 
se 14.68 tue R456 || 4.05 18 3.71 +95 
Sa 147.29 ras 4.07 131.86 11.30 67 
$5.48 3.97 181.19 1.99 3.97 
454 su? 8/92 64.43 “41 
“ ou 118 4,%6 +54 
4 51.84 80 74.70 3.28 72.98 3.22 
o8 61.91 t7u 1.06 70.09 ti 106 
71.84 95.71 i.44 
su 3.39 8/92 $1.07 1.48 


OF OXIDATIVE CHANGES IN FROZEN FRUIT l 


CONTRO] 


TABLE 2 
Calculated E, potentials and conditions of ‘steady states” ' 


No led citrie acid 1) citric acid added citric ac ude mercial mixes 


Stead 


Stead 
State” 


R, which mean oxidizing, poising and reducing, respe 


oxidized to reduced ascorbic acid, the pH values and the 1, the state of the system for any Ey potential presented in Table 
standard electrode potential found by Ghosh and Rama Char (5 2 was designated either © for oxidizing, P for potsing or R 
\ graph presenting calculated Ey potentials covering the range for reducing 

irom a nearly complete oxidizing state to a nearly complete In view of these data. each lot of treated fruit was evaluated 
reducing one at pH 3.00 and at pH 4.30 was drafted (Figure 1) for effectiveness in controlling oxidative changes in the fruit 
Phese pH values (3.00 and 4.30) bracket the range of pH found during treezer storage and subsequent thawing 

to occur in these truits \rbitrary values (20% and 80% Bing cherries. When ascorbic wid was added alone, the re 
oxidized ascorbic acid) were chosen to represent the point of! sults indicated a change from an oxidizing state in the untreated 
change of state from reducing to potsing and poising to oxidizing, fruit to a poising state, with t iddition of ascorbic acid at tin 
respectively. Heavy vertical lines were drawn to indicate the rate of 150 mg. per tb. of { 
separation between the three states of the system, reducing, ascorbic acid decreased the Ey potentials gradually, changing the 
potsing and oxidizing oxidative system to a reducing state 


When citric acid was used with the added ascorbic acid, the 


——— reducing state was not maintamed, but a poising state obtained 


a Phus, added citric acid provided less protection against oxidation 
in the cherries than that provided by the same level of ascorbic 
acid used alone Unfortunately, the experimental value was 
0240 nussed tor dehydroascorbic acid m the case of 150 me. of ascot 
bie acid with 0.1% citric acid 
Both commercial mixtures of ascorbic and citric acids main 
a tained the oxidative system in Bing cherries in a potsing state, as 
judged from the caleulated ky potential 
0200 J. H. Hale peaches. The Ey potentials, calculated for the 
treatments applied to J. H. Hale peaches indicated that, as the 
amount of ascorbic acid added to the package of fruit and syrup 
ti was increased, the effectiveness of the antioxidant treatment in 
s retarding oxidative change increased Ihe change from a 
E ous R potsing state to a reducing state occurred between 150 and 250 
of my added ascorbic acid 
\s in the case of Bing cherries, citric acid used in combina 
ig tion with ascorbic acid was of no additional value over and above 
the same level of ascorbic acid used alone in retarding the oxida 
tive changes 
° 10 20 30 40 $0 60 70 80 90 100 
iecihid: detuisited Both commercial mixtures maintained the J. H. Hale peaches 
; in a poising state, indicating a protection of the order of that 
Figure 1. Calculated E,, values between pH 3.00 and 4.30 provided by 150 mg. of ascorbic acid alone 
for the range of 5‘% oxidation to 95°% oxidation of reduced 
ascorbic acid. E 0.370 volts. Arbitrary oxidizing, poising Italian prunes. The I, potentials calculated for the lots of 
and reducing areas noted by O, P and R, respectively. prunes treated with varying amounts of ascorbic acid alone, did 
not consistently decrease as the amount of added ascorbic acid 
vas increased, The lot of prunes containing no added ascorbic 
The results of the analyses to determine the amounts of re acid contamed no natural, reduced ascorbic acid, so that the Fy 
duced and dehydroascorbic acid retamed in each lot of these value for this was a positive infinity. Keeping this in mind, the 
treated fruits are presented in Table 1 along with the correspond lots of truit containing added ascorbic acid were superior in 
ing pH These ascorbic acid data represent the average of 3 retarding the oxidative processes to the control lot of fruit con 
determinations, for both reduced and total ascorbie acid, from taining no added ascorbic acid. However, there appeared to be 
each lot of treated fruit. The Ey potentials for each lot of treated no additional effect of retarding the oxidative processes when 
fruit were calculated from these data. The calculated potentials the higher levels of ascorbic acid were applied to the fruit, except 


along with the designation of “state” of the svstem for each lot vhere ascorbic acid was added at the rate of 450 mg. per Tb. of 


of treated fruit, are presented in Table 2 By referring to Figure fruit. In this instance the resulting | potential was very low 


! 
Level of added 
Kn | kn kn Steads Mix ky Stead, 
Potentia Potential State” Potentis Stat Potential State” 
Ring Cherries 
0 50% 17> 
14 R 0.14 P 
R 166 P 
J. H. Hale Peaches 
9 R R ! 
14 144 R 
7 
Italian Prone 
| 
ae 
ole R y | 
“Steady State” is indicated by the symbols, O, ?, 
‘ 
. 
‘ 
| 
| 
ila 
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indicating exceptionally good protection against oxidation of the 
product 

Phe addition of citric acid in combination with ascorbie acid 
resulted in higher Fy potentials than was the case m lots of fruit 
treated with ascorbic acid alone These potentials were high 
enough to indicate an oxidizing state, in contrast to the poising 
state provided by the ascorbic acid alone 


The lots of fruit treated with the commerci uxture con 
tamed no reduced ascorbic acid when the fruit as analyzed 
after 6 months’ storage, Thus the Ey potentia ere positive 
infinity, mdicating the lowest possible protection against oxida 
tive changes in frozen prunes treated with these mixtures 

Color examinations. \\Vhien cach of these lots of treated fruits 
was examined for color retention and rated on scale of one to 
10 by a panel of judges, the resulting averag ot the judges’ 
decisions tended to support the trends indicates « evaluation 


of antioxidant treatments by use of the caleulated Ex potential 


values 
CONCLUSIONS 
1. Under the conditions of these « periments, a 
characteristic oxidation-reduction potential may be cal 
culated from the equation 


2.3 R1 
(volts) 0.370 
2.3 R1 (dehydroascorhic acid ) 
oy, 
2}: (reduced ascorbic acid ) 


2. The effectiveness of the antioxidants used may be 
estimated from these oxidation-reduction potentials. 

3. For the Bing cherries and the J. 1. tale peaches, 
a ninimeunm of 150 mg. of added ascorbic acid per Ib. of 
fruit is inbicated for adequate protection against oxida 
tive changes. This minimum is 350 mg. per Ib. of fruit 
for Italian prunes 

$+, The use of citric acid in combination with the 
ascorbic acid and the use of the commercal mixes of 
these acids are not as effective in maintaining a reducing 
environment as is ascorbic acid alone. The difference is 
greatest in the case of Italian prunes 

5. A change from 0.1 to 0.26 citric acid does not 


appreciably alter the status of the oxidati systems. 


SUMMARY 


This study was designed to evaluate the effectiveness 
of aseorbie acid alone and in combination with citric 
acil when they are used to retard oxidative changes in 
Bing cherries, J. El. Llale peaches and prunes 
during freezer storage 

Phe fruit used was packed in 40° Brix sucrose syrup 
containing the dissolved antioxidant in the preseribed 
concentrations 

The fruit and syrup were analyzed tor ascorbic acid 
(both reduced and total) after the packaged fruit had 
heen stored for 6 months at O° 


The characteristic oxidation-reduction potential (by 
value) was calculated for each lot of treated fruit. Arbi 
trary limits were set up on the basis of the percent of 
oxidized ascorbic acid and these limits were used to 
designate each lot of fruit as being a reducing, poising, 
or oxidizing medium after 6 months’ storage. 

The effectiveness of the various treatments in retard 
ing oxidative changes was estimated on the basis of the 
arbitrary potential limits 

Trends which the ky, values indicated for oxidative 
changes were supported by visual estimation of color 
changes. 

Acknowledgments 


The authors wish to express their thanks to Dr. C. L. Bedford 
for his assistance in this study. Our thanks are also extended 
the Washington State Soft Fruit Commission for supplying the 
fruit and partial financial support which made this study possible 


LITERATURE CITED 


1. Bavernreinn, J. C., anp Stemers, G. F. Retardation of dis 
coloration im frozen sliced peaches by l-ascorbie acid 
Quick Foods, 7, 46 (1945) 

2. Bessey, O. A. The Bessey method for determination of 
ascorbic and dehydroascorbie acid in animal plant 
tissue. J. Biol. Chem., 126, 771 (1938) 

torsook, H., AND Keicuiey, G. Oxidation-reduction poten 
tials of ascorbic acid (Vitamin C). Proc. Nat. Acad. of 
Ser, 19, 875 (1933). 

4. Getman, F. H., ann Daniers, F. Outlines of I’hysical 
Chemistry. 7th Ed., 1941, John Wiley and Sons, Inc 
New York 

5. Guosu, J. G.. Rama Cuar, T. L. Das Oxydations 
Reduktions-Potential der Ascorbinsaure (Vitamin ¢ 
Z. Physiol. Chem., 246, 115 (1937) 

Hout, L. A. Preparation and pretreatment of fruits for 
freezing. ood Ireecing, 1, 287 (1946). 

7. Josuyn, M. A. Treatments for discoloration of apricots in 

freezing. Jee and Kefrigeration, 90, 388 (1936) 

Jostyx, M. A. Preservation freezing of apricots for subs¢ 
quent processing by bakers. haby food firms and others 
Hoestern Canner and Packer, 34, 34 (1942) 


~ 


Loerrer, H. H., ann Pontine, J. Ascorbic acid. Rapid 
determination in fresh, frozen or dehydrated fruits and 
vegetables. /nd. king. Chem., .tnal. 14, 846 (1942) 

10. Luruer, H. G., Cragwats, G. O. Asecorbie-citrie acids 
prevent browning of cut fruits. /ood Inds. 18, 690 
(1946) 


ll. Rocers, A J. How to quick freeze cherries successfully 
Refrig. 40, 215 (1940). 

12. Rosenrnert, H. R. Chemistry and Physiology of the Vita 
mins. 1942, Interscience Publishers, Ine... New York 

13. Tresster, D. ann Dupots, C2. Wo No browning of cut 
fruit. Inds., 16, 701 (1944) 

14. Trevox, J. Oxidation-reduction potentials of ascorbic 
acid. J. Biol. Chem.. 105, 79 (1934) 

15. H. Oxidation and its control Ouick Frocen 
Foods, 8, 81 (1946) 

16. Wooproor, J. G. Browning action of oxidase enzymes on 

catechol tannins. food Inds., 12, 35 (1940) 


\ 
4 


S. Citrus Products Stati 


Evidence is presented to show that of 217 coliform 
cultures obtained from orange concentrate and dam- 
aged oranges and grouped in accordance with their 
IMVIC test reactions, 64°% were Escherichia coli 
types, were Aerobacter aerogenes types, and 17° 
were intermediate types. Of the E. coli types 41°% 
gave IMVIC patterns considered of sanitary signifi- 
cance, 


Bacteria found in citrus products and contaminating 
the surface of processing plant equipment have been 
much discussed because many of them have been identi 
fied as coliform bacteria. Data reported in this paper are 
from a study begun in the 1949-50 fruit season and 
continued through the 1950-51 season. The objective 
was to learn more about the prevalence of coliforms © in 
citrus products, particularly those organisms commonly 
suggested to be of sanitary significance 

Despite wide interest in the subject, the literature on 
coliform contamination in orange juice products is not 
extensive. Nolte and von Loesecke (70), Teuntsson and 
Hall (78), Patrick (73), Wolford and Berry (23, 24) 
have reported coliforms as significant contaminants. ()f 
these investigators, Wolford and Berry (27), isolated 
coli; Veunisson and Hall (78), isolated Aecrohacte) 
acrogenes. \erobacter types were found more often by 
all of the investigators than were intermediate forms 

In view of the present knowledge of frozen food 
robiology there ts good reason to believe that coli 
forms are not more likely to survive than other non 
sporeforming bacteria for long periods in frozen juice 
or concentrates. Certainly thev were not found in num 
bers equal to those present in the fresh product. It 1s 
evident from the work of Shrader and Johnson (75), 
McFarlane (9), Martinez and Appleman (7), Wolford 
and Berry (23), Wolford (25), and Wallace and Tan 
ner (217), that some cells do survive for varying intervals 
in storage. Hahn and Appleman (7), failed to isolate 
/:. coli from orange juice that had been inoculated arti 
ficially after 24 hours in a frozen state. They noted that 
Streptococcus faecalis survived for a much longer period 
Kaplan and Appleman (6), tsolated coli-like bacteria 
and enterococei from commercially packed orange con 
centrate and suggested that enterococci might serve bet 
ter than /:. coli as an indicator of pollution in frozen 
food. Hahn and Appleman (3) observed that the or 
ganic acid molecule and pli were important factors 
affecting the survival of enteric bacteria in frozen citrus 
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concentrates. Cold pressed peel oil exerted a toxic effect 
on Str. faecalis 

High temperatures have been found to be even more 
detrimental to these bacteria than low. Faville, Hill and 
Parish >), were unable to demonstrate by plate 
method, live /:. coli inoculated artificially into 42° Brix 
concentrate after 15 minutes incubation at 39° or 40° ¢ 
Smith and Gillmore (/6) reported that /:. coli survived 
for 4 hours in 420 Brix orange concentrate at 37.5% ¢ 
Patrick (73) was unable to recover /:. coli trom arti 
ficially inoculated orange juice after 4 days at room 
temperature 

Relatively little of the more than 21.5 million gallons 
or the more than 30.5 million gallons respectively of 
concentrate prepared in each season invelved im this 
study (77) was subjected to pasteurization tempera 
tures. In most plants, however, the fruit surfaces were 
effectively washed with chlorinated water, detergents, 
and other rinses. Processing equipment was similarly 
cleaned, but the numbers of microorganisms per ml. of 
na given plant 


juice in the different samples prepared 
did not always bear a close relationship with the known 
sanitation of the plant equipment, but were more often 
related to the quality of fruit used (3, 74). Wolford and 
Berry (23) had concluded sometime earlier that “Tlinu 
nation of unsound fruit is obviously of prime importance 
inthe production of frozen orange juice of low mute robial 


count and coliform index 


EXPERIMENTAL PROCEDURE 


(if the 217 coliform cultures involved in this study, 192 were 


wolated trom sample of 42 Brix concentrate Most of these 
had been frozen to a slush-ice preparatory to canning and 
freezing. The remaining 25 cultures were tsolated from lots of 


juice extracted separately from damaged oranges that had burst 


but did not show evidence of termentation or decay 
| psolate produce i metally heen on Levine’ 
cosin methylene blue agar and fermented lactose broth 
vere purified; their IMVIE characterists vere determined 
by tests described by the American Public Health Associa 
tion (/ Phe Voges-Proskauer tests were also checked by the 
method of Werkmai fhe following miscellaneous tests 
to differentiate coliforn ere also made according to recom 
mended procedures kijkman lactose broth test at 46° ¢ 
(Perry's modification itrate reduction lactose termentation, 
gelatin liquefaction, and Garam stain (/ Vaughn and Levin 
buffered boric acid lactose test at 43° ¢ IY). ccllobiose, salacin, 
ucrose, starch, glycern ind imesitol termentations, hydrogen 
ticle ductior (pept ro wat Not all of the 
niscellaneous tests mentioned were run cach year on all cultures 
RESULTS 
Cultural characteristi if the organisms isolated during the 
1949-50 and 1950-51 fruit sea ire presented in Tables 1 and 
IMVIC. Indole production; (Ms Methyl red reaction 
(\ Voges-Proskauer test; a1 (it the utihzation of citrate 
iS a le source of carbo Parr (] 


% 
157 


' 


58 POOD TECHNOLOGY, APRIL, 1953 


15s 
TABLE 1 
Numbers of coliform cultures responding to IMVIC and miscellaneous tests (1949-50) 
IMVIC test Miscell tests f 
| 
/ i 
tur 
1 ‘ 14 
pers 
tere 
medtate | 9 
type 
ul | 1+ 14 14 
tor | | 
MR Methyl red Nit Nitrate 
Voges Proskaues Uric Uric acid 
tut Citrate tra 
Cel Cellobi 
Variable reaction Sal Salicin 
Su Sucrose 
Star Starch 
Inos Inositol 


ombinations listed 


2, arranged in the order of the 16 possi 
by Parr (/1, 12) tor the 4 tests involved in establishing the 
IMVIC reactions 


It is seen from the tables that by using Parr’s (77, 12) scheme 


and grouping the 217 cultures according to their IMVIC re 
actions, they are assembled into 3 major ¢ ps as follows 
pes 1949 Su Potal 
col types O4 (ORO ) (5800) 139 
aerogenes types 25 (18% ) lo (20% ) 41 (190%) 
Intermediate types 20 (14°) ) 37 (17%) 
lotal 139 217 


The largest group composed of 139 cultures gave typical and 
atypical /:. coli reactions with the IM\ IC tests, but contained 
only two that were in agreement in al! respects with the re 
actions of type cultures of /. coli. All cultures gave negative 
responses to hydrogen sulfide and Gram’s stain tests and positive 
responses to the lactose fermentation tes 


DISCUSSION 


The tabulated data illustrate some of the ditheculties 
encountered in the attempt to classity and attach sani 
tary significance to bacteria isolated from citrus fruit 
and citrus fruit products on the basis of their peculiar 
ability to produce a metallic sheen on Levine's eosin 
methylene blue agar and to ferment lactose broth. Al 
though differential tests other than those reported in 
this paper were run as indicated above, only two (1% ) 
of the cultures isolated were confirmed in all tests to be 
le. colt. Nevertheless many of them must be considered 
as variant strains of /:. coli if importance is to be at 
tached to their IMVIC patterns and to their reactions in 


kijkman’s lactose medium (Perry modification) at 
in Vaughn and Levine’s buffered boric acid 
lactose medium at 43° in celloltose and other 


media used for generic differentiation purposes 


\ccording to the American Public Health Associa 
tron (7) those coliforms showing the IMVIC patterns 
and are commonly designated 
as /:. colt varieties from fecal sources. If this is true, 
other members of the coliform group were more preva 
lent among these cultures ; there were 57 (26.2% ) that 
gave these 2 IMNVIC patterns. The 57 cultures consti 
tute 41% of the /. coli types as indicated by this group 
ing 
4. aerogenes and intermediate tvpes were found a 
the minority, possibly hecause only those colomes were 
picked from M.B. plates for further study which 
possessed the metallic sheen characteristically produced 


hy coli 
Notwithstanding classification difficulties, the use of 
the completed coliform test routinely has been of service 
to the citrus industry in that it has been instrumental 
in bringing about better sanitary conditions in process 
ing plants and in showing the need for selecting fruits of 
good quality for processing. Most juice dealers and con 
sumers do not fully appreciate the fact that the low pl! 
(3.4 to 38) and relatively high acidities (0.57 to 
2% ) of orange concentrates, together with the high 
solids content, are unfavorable for the survival and 
propagation of coliforms, even under favorable tempera 
ture conditions. Moreover, conditions are being made 
even more unfavorable for the survival of coliform bac 
teria in concentrates produced in Florida by the present 
increasing trend to heat treat concentrates for stabiliza 
tion purposes, 
SUMMARY 


Cultural characteristics of 217 coliform bacteria iso- 
lated from orange concentrate and damaged oranges 
were studied. The bacteria were grouped according to 
their IMVIC test reactions into Escherichia coli types 


4 
H 
\ 
° 
| 


COLIFORM B | ROM ORANGE CONCENTRATE AND DAMAGED ORANGES 


TABLE 2 
Numbers of coliform cultures responding to IMVIC and miscellaneous tests (1950 51) 


IMVIC tests 


M.R 


(139 cultures, 64% ), Aerobacter aerogenes types (41 
cultures, 1967), and intermediate types (37 cultures, 
17% ). Fifty-seven (41 ) of the 139 F. coli types gave 
the IMVIC patterns + + and } which 
are considered of sanitary significance. .f. aerogenes 
and intermediate types were isolated in the minority, 


possibly because only those colonies which were coli 


like in appearance were selected from eosin methylene 
blue agar plates for further study 


Acknowledgments 
lhe writer wishes to thank N. B. Rushing and Wm. Miller 
for their splendid assistance and cooperation with the laboratory 
work and Dr \ H Mekarlane Southern Regional Research 
Laboratory, New Orleans, La., for his helpful suggestions im the 


preparation ot this paper 


LITERATURE 


MarRTINEZ, 


letern 


150 
Miscellaneous tests 
T 
154 15 8 
tyne 
) ) ) ) 
(16 cul 
ture 
Inter 14 
mediate 
types 
tures ! : 
| Indole Fijh Fijkman lact 
Methy! red Bor Bor t 
V.P Voges Prosh ‘ Nit Nitrate 
Cit Citrat Ur Unie 
Gelat 
Cellob 
S 
Star Starck 3 
(,lvcerime 
\ H B roorganism n fruit jures ind 
fruit ce su t tored t (0° F.) / 
Research, 7 
No von Lorst H. W. Types of organisms sus 
mimes t n Florida / 
Pane, | W ( fort t t Bact 36. | 
Parr, | { f it t } 3 149 
PATRICK R Bact t f ‘ tru canneries WW 
Florid vith ttention t erichta 
tat Hiort. S 60 
P k k M ve tr pr plants during 
the Sout Rex Research Laborator 
Dept Re h A ALC. 259 
ex, J. Hi a’ \ iH bree nee juice Ind 
} hem., 26, 
4 ‘ K ib Bact tud f conmeet 
trate Me K Institute, National 
\ M ( t Bet M P ect NM Ohl 
rr, ‘ Ip j. a citr fruit, ar 
Bureau of Ag ture |} U. S. Dept eae 
American Public Health Association. Standard Methods for the Exami Db. Ha H.W t f bacteria from cits 
nattor f Water 1 Sewa ith Ed., 1946, New York, rat t t we ‘ jualit bruit 
Favirce, W Hi Parisn, EF. Survival of mict Product 26 4 
eanisms in concentrat range juice. Food VT 5 \ R. H., a M Effect of t rature and bori i 
1 luct the Bact., 29 419 
yanisms in citrus juice Tech 5, 4 
range concentrates Sur enter ryanisn frozver G. I M frozen food 
meentrate j 6. 156 (19 t t f t menstru 
Hawn, S. ano Avereman, Microbiology of frozen « ruit Product ‘ 
i 
entrate. Il. Factor Aue the survival of microorganisn cH. A 
frozen orange entra echo 6. l¢ ) toad Bact.. 20 
6. Kaptan, M T., ano Microl frases W an, E. R.. Beray, J. A. ¢ nye affecting 
orange concentrate. Studie f enterococci in frozen concer 
trated orange nce / 6 t 13 142 
and APPLEMA M. DP. Certain inaccuracies in the 
(MEEBination of coliforms in frozen orange ce. Food Tech +. Worrorp, E. R Berry, J. A. Baer f slime in a citru b 
3 (1949 t t ! / Research 
| Mitcnett, N. B., ano Levine, M. Nitrogen availabilit n aid ir 13, 34 
the differentiatior f bacteria in the rerowene 1 Bact \\ FOR } R Bacte t f range stored 


Effects of Processing Variables on Leaching Loss, Carotene 
Content, and Susceptibility to Browning 
in Dehydrated Carrot 


4 
CARL E. HENDEL, R. LEGAULT, WILLIAM TALBURT 
stern Regional Research Laboratory,” Albany, California 
(Manuscript received August 26, 1952) 
Effects of blanching time, of spray with sulfite so- heat damage at the end of drying on leaching losses, 
lution or with water, and of heat damage at the end carotene retention, and resistance to browning during 
of the drying cycle have been studied. Leaching losses torage at 38° C. (100° F.) 
of 5 to 12% of weight of dry product (moisture-free § : 
basis) were caused by the spray with water or sulfite 
solution (1% pounds of solution per pound of carrot). MATERIAL AND METHODS 
Under the extreme conditions of 90 minutes of soaking Red ( Ch: ee wor : ' 
following blanching, the leaching losses were over 50°% 1 
of product weight. Leaching reduced the rate of brown- cut to X 46 X was yulent water tor 
ing during subsequent storage of the dried product. minute to remove fines, anc Centrifuge for < minutes to remove 
Heat damage during drying increased somewhat the surface water. They were immediately loaded (11% pounds/sq 
sli ays line 6-mesh galvanized scre 
rate of browning during storage. Carotene content ) on »-mesh 
remained substantially constant during processing. xcept tor the un samp es, they were Dlanched on 
the trays in steam at 212° F. (100° C.) for the designated time 
: (Table 1). To prevent mechanical loss, the trays were covered 
™ Know ledge of the effects of processing variables is with screen during blanching. Each lot consisted of 25 pounds 
important to the dehydration industry from the stand of the diced centrifuged carrots. 
point of both production capacity and storage stability. Certain of the lots were sprayed with water or sulfite solution 
The work reported here was conducted to determine the (0.2% sodium metabisulfite plus 0.2% sodium sulfite) during ot 
after blanching. The amount of water or sulfite solution wz 5 
effects of (a) blanching time, (b) spray with water or 
: bl ‘ hi ; pounds per pound of raw carrot; it was applied in a period of 7 
with sulfite solution during or alter Dianching, and (c¢) to 10 seconds. As an extreme condition other lots were soaked 
in cool (ca. 20° C., 68° F.) agitated water for 90 minutes. 
* Present address Department of Food Technology, Univer- Most of the samples were dried for 8 hours in a cabinet-type 
sity of Hlinots, Urbana, Ilinois drier at a dry-bulb temperature of 150° F. (65.5° C.) and a wet 
’ * Bureau of Agricultural and Industrial Chemistry, Agricul- bulb temperature of 85° to 90° F. (29.5° to 32° C.). For sam- 
tural Research Administration, U. S. Department of Agricul- ples dried under heat-damaging conditions, the above conditions 
ture were used for the first 5 hours; this was followed by 2 hours at 
TABLE 1 
Effects of processing variables on leaching losses, carotene content and susceptibility to browning 
Carotene change Jays tor given degree of bro za 
Blanching Processing SO. (initial) H.O Da r given degr browning 
4 time spray loss processing mB MFB “Low” “Medium” 
0 None ; 
None 1.2 6 “ 6.8 42 (44) 124 (131) 
HO) spray during blanch 14.8 —14 0 6.3 64 (61) 150 
HO) spray after blanchis oF a 6.5 150 
Sulfite spray during blanching 127.5 t tw 6.4 13 (101) 150 
Sulfite spray after blanchi +11 6.2 (109) 
None i4 1! 0 6.6 42 (43) 127 (129) 
HO) spray during blanchiny 14.2 3 6.3 50 (48) 150 (144) 
HA) spray after blanchn 12.7 5 6.6 #8 (49) 143 (145) 
Sulfite spray during blanc! 13.6 3 6.1 OR (90) 
Sulfite spray after blanchiu +4 6,2 97 (91) 150 
None 41 (43) 
spray during blanchiny 16.2 54 (56) 
HO) spray after blanch 9.4 6.6 53.54) 150 
Sulfite spray during blanching 13 ; oo 6.3 126 (121) 0 
min, souk after blanchiny 55.4 5.8 ~150 1S 
min, soak after blanch then spray 55.4 65 150 
Yimin. soak after blanching toen sulfite spray 54.0 5.7 mu ~150 


Apparent gain (+) of Closs pe ne blanching, washing, and drying 


“Low” and “medium” degrees of whing correspond to optical density mereases of 12) and 0.360 unit, respectively, for extracts prepared, with 
’S grams dehydrated carrot per 100 ml iter, with color measured m a 2 cm. cell at 420 ma An optical density increase of 0.600 unit corresponds te 
the previously selected “limit of palatalnlty”” (6) 


* Values im parentheses represent t values at 6.5°> motsture, with moisture correction by use of browning rate-moisture data of ¢ previous publi 


cation (>) 


1600 


| 
; 
= 


EC PROCESSING 


PS 


200° F. (93° C.) dry bulb, with a wet bulb temperature oi 
140° F. (60° C.).' 

lo permit calculation of leaching losses, the weights and 
motsture contents of the material after centrifuging, and after 


drying, were carefully determined. For the dry material, mois 


ture content was measured by the 40-hour vacuum oven method 
of Makower, Chastain, and Nielsen (7). For the wet material, 
moisture content was determined by a two-stage operation, the 
first stage being a 24-hour vacuum drying of the dice (oven 
temperature 100° F., 38° C.) and the second stage the 40-hour 
vacuum oven procedure, Carotene was determined by — the 
method of Dutton, Bailey, and Kohake (2) 

For determination of rate of browning during storage, por 
tions of each lot were adjusted to about 6.5% moisture, MFB 
(motsture-free basis) This adjustment was accomplished in 
vacuum desiccators containing the carrot samples together with 
small perforated metal boxes in which the appropriate amount 
of water had been frozen prior to placement in the desiccator 
Che carrots were then canned (100 g. per 211 x 414 can), nitro 
gen-packed (1.5 + 0.5% QO), and placed in storage at 100° F 
(38° C.). Samples were removed periodically and the degree of 
browning measured by the “soluble color” procedure (4), in 
which the optical densities of suitably clarified water extracts of 
the carrots are measured photometrically. Measurements were 
made in a 2-cm. cell with a 420 mg color filter. From plots of 


the optical density vs, storage time, the numbers of days wer 


determined for “low” and “medium” degrees of browning (taken 
as optical density increases of 0.120 and 0.360 unit, respectively ) 
Discussion of the selection of the “low” and “medium” degrees 


of browning as a basis for comparison was given previously (5 


RESULTS 


Results are shown in Tables 1 and 2. Typical browning 
curves, Hlustrating the effect of heat damage during drying on 


the course of subsequent browning, are shown in Figure 1 


TABLE 2 


Effect of heat damage during drying on browning 
during storage « 


P Da for given 
tlancl So) Hoo Initial dew re ‘ 
ng initial) MFR ptica browning ® 
time MFR densit 
“Low” *Medium”™ 
Vn 
Ve 6.4 
N 
N 
; No 


Effect of spray with water or sulfite solution. leaching losses 


| 


of 5 to 12% of weight of dry product resulted from the water or 


sulfite spray. The loss was approximately 3% higher for spray 
during blanching than for spray after blanching 


The water spray increased the time required for a giver 
degree of browning by 15 to 35% The sulfite spray increased 
the time for “low” degree of browning by 60 to 100° over the 


time tor the corresponding water-sprayed samples 


Effect of soaking after blanching. Soaking the blanched 
carrots tor 90 minutes m cool water caused leaching losses of 


The amount of heat damage during the latter drying 
schedule was about half that required to reach the “limit. of 


palatability” previously selected 


VARIABLE ON LEACHING LOSS lol 


Figure 1. Effect of heat damage (see text) at end of dry- 
ing on browning during storage at 100° F. (38 C.). Blanch 
ing time, 4 minutes; post-blanching spray with water or with 
sulfite solution; SO. content of the freshly dehydrated sulfited 
samples, 960 and 2360 p.p.m. for the damaged and undamaged 
samples, respectively. 


94 to 55% of weight of the dry product. Rate of browning was 
reduced to such an extent that “low” degree of browning did not 
occur in 150 days 
Effect of steam blanching time. [lanching time had litth 
the observed losses being 1.5, 1.2, 3.4 
and 3.6% for the lots blanched 0, 2, 4, and 8 minutes, respectively 
Variation in bleaching time from 2 to 8 minutes did not 


effect on leaching los 


affect the rate of browning, but the unblanched samples browned 


somewhat more slowly than those blanched 

Carotene retention. Little difference in carotene retention 
was caused by the variations in processing conditions. During 
the early part of World War II, a number of workers observed 
in apparent increase in carotene content during drying. This 
was ¢ xplau ed by Bailey ind Dutton ot thi Laboratory as 
due to loss of soluble solids during processing. In contirmation 
of their somewhat limited results, on an average the change in 


carotene content during nd drying was negligibl 


loss) 
Effect of heat damage at the end of drying. The nonsulfited 


samples that had been damaged by heat during drying browned 
1.5 to 2.0 times as fast as the comparable nonseorched samples 
(Table 2). For the sulfited samples browning was about 3 
tine is fast in the heat-damaged sampk is in those not dam 
i by heat The ulfited cat- damaged imple browned more 


dly ! 1 samp had not been 


DISCUSSION 


**Latent’’ or ‘‘incipient’’ heat damage. Comme 
cial dehydrators have observed that severe heat treat 
ment seems to produce changes (“latent heat damage” ) 
that may not be apparent in the freshly dried fruit or 
vegetable but are. re pon ible for marked acceleration 
of browning during sub equent storage lhus effect was 
observed by EE. R. Stadtman and EF. M. Mrak at the 
University of California, in work with comparable lots 
ot peaches dehydrated under conditions of varying 
ition) llowever, for de 
hydrated vegetables no controlled experiments demon 
strating this effect have beer repr rted 

Phe faster rate of browning of the heat-damaged sam 


at damage occur 


ples (Table 2) shows tl 
lehyvdrated vegetabl nee it was previously found 
rated carrots pro 


that browning of non fited delve 


| 
/ 
Ly | 
= 
UOy i 
« All lot were praved wit wate ' Whte « tion after blanching 
I t i etry 
See 7 footnote 
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ceeds at a constant rate (6) (see also Figure 1). Since 
these samples were rather badly heat damaged during 
dehydration, it cannot be predicted from these data 
whether or not the effect would have been detectable if 
heat damage had been maintained within commercial 

Leaching losses during sulfite application. Ihe ob 
served leaching losses of 5 to 12% of weight of dry 
product would constitute a substantial economic loss to 
the processor. Losses could be diminished by the use 
of smaller volumes of sulfiting solution, as 1s common 
sulfite solution, however, 


tite distribution and result 


in commercial practice. Les 
reduce uniformity of 
in greater susceptibility to browning 

(ther methods of sulfite application should be investi 
gated to determine whether higher yields and improved 
storage stability can be obtained, such as the “serial 
water blanching,” with the sulfite in the blanching water, 
as practiced in England | and direct-fire drying, 
which applies SQ, as gas, utilizing the SO, present in 
the combustion gases when high sulfur content fuels are 
used 

SUMMARY AND CONCLUSIONS 


Drench-spraying of half-diced carrots with water or 
with sulfite solution during or after steam blanching 

"In work with dehydrated wl potate to ln reported subse 
quently an instance was found wiere relatively severe drying 
increased the rate of subsequent browning by approximately 
75% over that in comparable mat rial dried under mild condi 
tions, although no scorching was evident in the freshly dehy 


ddrated matertals 


APRIL, 1953 


caused leaching losses of 5 to 124 of product weight 
(MEFB) 


demonstrate the effect of extreme leaching conditions, 


\ 90-minute soaking after blanching, used to 


caused leaching losses of 54 to 55%. 

Leaching reduced the rate of browning during subse 
quent storage 

Time of steam blanching in the range of 2 to 8 min 
utes had little effect on leaching loss or on browning 
rate. 

The total amount of carotene remained substantially 
unchanged during blanching, washing, and drying 

Heat damage in the latter stages of drying increased 
the rate of browning during subsequent storage 
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The Improvement of the Flavor of Dehydrated Vegetables by the 
Addition of Vegetable Juice Concentrates‘ 


PRANK A. LER, J. 


HIENING, anp C. S. PEDERSON 


New bor tate Agricultural kaperiment Station, Cornell University, Geneva, New York 


(Manuscript received November 10, 1952) 


The feasibility of using vegetable juice concen- 
trates to improve the flavor of dehydrated vegetables 
is explored. It is indicated that concentrates of juices 
from celery, onion and turnip can be used in conjunc- 
tion with dehydrated vegetables and meat to increase 
palatability. It is shown that vegetable juice concen- 
trates can be stored for comparatively long periods at 
34 F. (41.1 C.) without serious loss of desirable 
flavors. 


Dehydrated vegetables lose flavor and develop off 
flavors when stored at room: or at higher temperatures 
The present work was undertaken to determine whether 
or not it would be feasible to prepare vegetable juice 
concentrates, similar to that of the onion (7), which 


would maintain satisfactory flaver quality during stor 
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age. If such concentrates retained desirable flavors afte 
storage for reasonable periods of time, they could be 
used in combination with dehydrated vegetables and 
meat in the preparation of soups, stews, and other dishes 
served under Army field conditions. 


PREPARATION OF CONCENTRATES 


Concentrates from a number of vegetables--turnips, carrots, 
kale, cabbage, cele ry, and onions were prepared trom extracted 
juices 

Several methods were used for extracting juice All vege 
tables were cleaned and trimmed by usual methods. Cabbage 
was sliced with a cabbage cutter and then milled in a Fitzpatrick 
comminuter without screens. The pulped material was pressed 
ima trame and cloth hydraulic press. Two lots were frozen at 
F. and later concentrated. A third was 
heated to 180° F. (82° C.), cooled immediately and then frozen 
rhis treatment caused coagulation of the juice beginning at 
about 170° F. (77° C.) followed by precipitation and clarification 


: 
¥ 


AVOR OF 


IMPROVING 


Celery vas blanched 2 minutes in flowine steam and then 


pressed. The pomace was milled and pressed agan Purnips 
vere sliced mto boiling water and cooked for 6 minutes. Car 
rots were treated similarly IK ale Was steam bl anched tor om 
minute The carrots and the kale were put through the Fitz 


patrick mill before pressit Vegetables and blanch water, when 


water was used for blanching. were pressed with the hydrauli 


press, The onions were peeled and blanched tor 16 minutes at 
180° F. (82° CC.) cooled, and frozen immediately at 10° I 
(—23.3° ¢ They were thawed later, after which they were 
pressed. Another lot of onions was blanched in the same way 
but was put through the Fitzpatrick mill and pressed without 
n the latter case; therefore, this 


freezing The vield was lower 
procedure was no longer used. Each of the juices was cooled 


rapidly and frozen in 30 Ih. tins at 18° FL (--7.78° CL). After 
ireezing, concentrates were prepared trom the various juices by 
freeze concentration (3 Because of the low solids content of 
the juices, draming as well as centrifuging methods were used 


1 


to separate liquid concentrate trom ice. Several consecutive con 
centrations were necessary with these low solids liquids to 
obtain concentrates of 35° to 53° Brix. The concentrates were 
stored in 4- and 6-ounce bottles at 34° F. (1.1° C.) and at room 
temperature, usually about 70° (21.1° C.), with variation 
from 35° F. (4+1.67° C.) to 100° F. (378° C.). It was found 
unnecessary to sterilize these concentrates for storage because 
they all seem to contain substances which are bactericidal in 
nature (/ \ The data involved in the preparation of the 


juice Concentrates are presented in Table 1 


TABLE 1 


Vegetable juice extraction and concentration 


Iuice vield Concentrate Yield 
Percent ont 
recover ute 
Brix ase n Gran Brix 
ces we 
table 
19 61 7¢ 
{ 
Ka “4 AR 
( 154 Re 


In order to have a s ipply ot dehydrated materials tor flaver 
evaluation studies, carrots turnips, potatoes and heeft were pre 
pared as follows The carrots were peeled m av abrasive pecler 
diced into '4” cubes, blanched for 3 minutes in flowing steam 
cooled, and dehydrated. Turnips were peeled and diced in the 
same manner, but were blanched for 4 minutes in flowing steam 
and then dehydrated Potatoc Vere peeled ind cieed blanched 
for 3 minutes in flowing steam, and dehydrated. AIL vegetables 
were dehydrated in moving air for 24 hours at 150° F. (66° ©.) 


in a pilot plant commercial type batch drier. Lean beef was cut 


into | ” cubes and cooked 1 in autoclave at 15 Ibs pressure 
for 15 minute It was then ground in a food chopper and delry 
drated for 10 hours at 150° F. (66° ©.) in the dehydrator. Each 


of the product obtained ee | placed im 2 screw capped glass 
jars; one was stored at room temperature, and the other at 0° F 
( C.) The products were stored at ( 
to give one lot of each dehydrated product the best possible pro 


tection against deterioration 


SENSORY FLAVOR TESTS 


The triangle taste test procedure was used to determine the 
effect of storage at 34° FF. (41.1) ©.) and room temperature at 
time intervals up to 11 months on the flavor of vegetable juice 
concentrates. Taste tests were run also on the lots stored for 
approximately 3 years 

Formulas and rehydration procedures. | he tollowing formu 
las for soup and stew were considered satisfactory. In additior 
to the juice concentrate dehydrated carrots, turnips, meat, and 


1¢ case of the stew, potator vere used 


ATED 


Soup Weight in grams 
Celerv concentrate 10 


Furnip concentrat 65 
Salt 
Dehvdrated carrot & 
Dehvdrated turniy 8 
Dehydrated beet & 
Water 800 mils 


Vegetable Stew Weight in grams 


Celery concentrate 10 
(Onion concentrate 5 
concentrate 65 
Beef extract 
Dehydrated carrot 10 
Dehydrated turnip 15 
Dehydrated potaton 12 
Dehydrated beet 12 


Water 400 mls 


For each formula vegetables and meat were soaked in water, 
for hr. to rehydrate owly boiled for a sufficient length of 
time to give a satisfactory product, with water replenished as 
needed, In both soups and = stew the concentrated vegetable 
juices were added to dehydrated products at the end of the cook 
ing period in order te revent an excessive loss of volatile 
flavors 

The above test procedure was repeated in comparing the 
vervetable concentrate stored tor at 34° | C.) 


vith those stored at room temperature for this same length of 

Dehydrated carrot tored for 3 years at room temperature 
ind at 34° 1 (+1.11° CL.) were available However, only de 
hydrated turnips stored in the cold room and dehydrated potatoes 
held for one year at room temperature were available. The 
dehydrated meat had been used in previous tests and none was 
left for this final test. A beef bouillon cube was used to replace 


the meat; the same turnips and potatoes were used in both 


as comparing the room and cold) temperature storage 


tormu 


concentrate 


Monochromatic heht used in the carlier tests would not cover 
ip the difference in color between the imple vhich had been 
prepared from concentrates held at room temperature and cold 
room storage for 3 vear Beeause of this the triangle test was 


not used for these last test 

Results. ()nion, celery and turmip juice concentrates were 
found to maintain a satisfactory flavor when stored at room tem 
perature for reasonable periods of time but cabbage concentrate 
va omewhat adversely affected. Concentrated kale, carrot 
rutabaga, and unheated cabbage juices developed undesirable 
flavors when stored at room temperature and gave undesirably 


favored products whet med oup ind stew Onion, celery 
ind turnip concentrates only, therefore, were considered tor use 
\ll the concentrate tudied kept well whet tored at 34° F 
( 1.1 ¢ 

Phe soups and stews prepared with the dehydrated vegetables 
vithout the addition of the vegetable juice concentrates were not 
too good, but were materially improved by the addition of the 
concentrates, In the test oups and stews contamimg concen 
trates which had been stored at 34° F. (4-1.1> ©.) for 10 months 
wid the solid vegetables and meat stored at O° F. (--17.8° C,) 
and other lots with these meredient tored at room temperature 
ind scored on a 10-point seale in whi 10 was the highest 
iting, gave the follown results. Soup rated 7.0 when made 
from ingredients which had heen stored at low temperature and 
6.0 when made trom ingredient r had been stored at room 
temperature. For stews the rresponding figures were 7.9 and 
7 Stew was prepared trom concentrat ich had been held 
in storage for three cat it and was 
examined by the taste pane « average score was 7.4 on a 10 
pomt scale The average ore tor the tew made with concen 
trates held at room temperature for the me period of time 

is 4.6. The average score btained tron © soups made from 
the same material as /0 and 4.9 respectivel There was, of 


||) Di VEGETABLES 163 
| 
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course a significant difference between the soup and stew made 
from room and cold storage materials. However, the room 


temperature stored materials yielded not too objectionable soups 
and stews after 3 years’ storage. The soup and stew made from 
dehydrated vegetables would have had very little flavor without 


the addition ol vewe table concentrates 


CHEMICAL CHANGES DURING STORAGE 


After storage for one year the vegetable concentrates were 
analyzed for volatile sulfur" according to the method of 
latenius (6). The results, Table 2, show that at the higher 
storage temperature significantly lower amounts of volatile 
sulfur compounds were found to be present when contrasted 


with the volatile sulfur compounds found in corresponding sam 


TABLE 2 


Volatile sulfur contents of vegetable concentrates 
after storage for one year 


Vexetable Storage temp Volatile sulfur 


per grams 

Purnip 
Turnip wont 
" x 
Cabbage, heat treated ‘ 12.1 
Cabbage, heat treated reom on 
Cabbage, raw ‘ 124 
Cabbage, raw room 9.2 

Room temperature was decided variable Much of the time it was 
between F. ¢€21.1° C.) and 80° The extremes, however 
were from about 3 (2. t F. (37.8° C.) 


ples stored at 34° (11° However, these differences were 
net great enough to make the products unsatisfactory for use 
In the cases of turnip and onion concentrates, the lower values 
in volatile sulfur content of those lots stored at room tempera 
ture did not appear to affect appreciably the final quality of the 


soup or stew when these concentrates were used in the prepara 


tion of them 

Darkening of the product is indicative of deterioration of the 
material. Color readings (Table 3) were taken at 420 ma using 
a Beckman Quartz Spectrophotometer. The concentrates pre 


pared from onion, celery, turnip, rutabaga, carrot, cabbage, and 


kale were reasonably optically’ stable at 34° F. (41.1° ©.) for 
3 vears. Celery juice concentrate had undergone little change 
during storage for 10 months at room temperature msotar as 
optical density is concerned. However, a most marked change 
occurred after 36 months at room temperature. The onion 
concentrate had darkened considerably as shown by the results 
obtained from the sample stored at room temperature as con 
trasted with that obtained trom the sample stored at 34° F 
(4+1.1° CL). Results are not available for turmp juice concen 
trates after 10 months of storage, but the data taken after 2 and 
3 years’ storage show a substantial increase in the optical den 
sity of the sample stored at room temperature when contrasted 
with the original and with that stored at 34° F. (4+1.1° C.). 

The centrifuged solutions were clear or nearly so. The results 
indicate that the greater change in the samples stored at room 
temperature came about as the result of formation of soluble 
rather than precipitated material. Working 


color substances 
Pederson, Beattie, Stotz (3), found that color 


with juices, 
changes precede the formation of insoluble materials. One might 


suewest that if this is the case in vegetables, the changes that 


occurred in room-temperature stored samples were not of major 
importance, The products were usable, although not highly de 


sirable, after the long storage period 
SUMMARY 


Concentrates of juices from celery, onion, and turnip 
were prepared by freezing concentration These were 


“The authors wish to express their appreciation to Miss 


Joanne Whiteombe for technical assistance in this work 
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TABLE 3 


Changes in optical density of vegetable juice concentrates 
during storage 


Storage Optical density at 4 ma 
Vegetabl 
att Temperature Time in Not Centrifuged 4 
months centrifuged 
Celery 0 1? 
(Paseal) Room 11 
Room 
Room 5 7 
11.8 
F 11 
Onion +5 
(yellow Room 12.6 
globe var.) 11 45 
129 1 
4 
$1 ) ) 
White Turnip $.7 
Room 4 
29 
4 6.2 
R7 
| } 
Rutabaga | 0 
Room 7 
7 54 4 
Carrot 
(Chantenay) Room ; 
| 
Cabhage | 5 
blanched Room 7 
| 
Room 
approximately 1900 ropom. for 15 minutes. (Clay Adams Safet 


Head Centrifuge CT lou 
* Chunks of precipitate were observed in the room temperature 


kale concentrate 


used in conjunction with dehydrated vegetables and 
meat to prepare more palatable dishes than could be 
made with dehydrated materials used alone. Other 
vegetable juices were prepared also, but those tried did 
not hold up well enough in storage to be of value 

Volatile sulfur and optical density determinations 
which were made to follow changes during storage 
showed a close relationship betwen changes in flavor and 
color. 

It is clear that vegetable juice concentrates can be 
stored for comparatively long periods of time at 34° F 
(+1.1° C.) 
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Studies on Meat. 


H. S. GOLDBERG, H 


Departments of Bacteriology and 
The Ohio State University and the Ohio 


A study was made to determine the effect of various 
antibiotics in preserving ground beef and against a 
wide variety of organisms isolated from beef tissue. 
In addition assays were conducted to determine resi- 
due of aureomycin in ground beef during various peri- 
ods of storage at 10 C. Some evidence is presented 
indicating usefulness of antibiotics in beef preser- 
vation. 


The wide antibacterial activity of antibiotics has di 
rected studies toward the possibility of using these 
substances in food preservation.© Emphasis to date has 
been placed on the use of an antibiotic such as subtilin 
combined with mild heat to preserve canned foods 
Some studies have appeared recently from federal 
laboratories and other sources (7, 2, 9, 10). Other anti 
biotics have been studied with varied results and gen 
erally promising studies have been lacking. Cameron 
(3) has evaluated these data to date. Just recently Tarr, 
Southcott and Bissett (8) reported studies on the use of 
antibiotics in several flesh foods, and their results agree 
quite closely in some respects with those to be reported 
in this paper 

Since much of the previous work has been confined 
to addition of antibiotics to heat processed foods it was 
thought wise to determine the effect of certain anti 
hbiotics on a fresh food. Beef would seem to be an ideal 
food in which to test the success of antibiotics in food 
preservation. Beef has a relatively high spoilage rate 
where proper refrigeration is lacking ; since it 1s a highly 
suitable medium for microbial growth the efficacy of the 
antibiotics under study could be accurately determined 
Some work in this area has been reported by Jensen (7) 
in which he isolated antibacterial substances from plants 
and added them to brine in which meat was being cured 
However, the study to be reported here and in subse 
quent work is to be confined to fresh beet 


EXPERIMENTAL PROCEDURES 


|. The first experimental study consisted of screening of bet 
ter known antibiotics in fresh ground beef. The following 6 anti 
biotics were selected on the basis of their availability and wide 
antibacterial ranges, penicillin, bacitracin, streptomycin, aureo 
mycin, chloromycetin and terramycin. Original stock solutions 
of these compounds were made to concentration of 20y/ml. and 
lesser concentrations diluted from this stock. The meat used 
in these studies was procured from the University Meats 


‘A portion of this paper was read at the 52nd Annual meet 
ing of the Society of American Bacteriologists in Boston, Mass 
April 29, 1952 

» Published with the permission of the Associate Director 
Ohio Agricultural Experiment Station as Journal Article 46-52 

©The physiological effects of various antibiotics, if used 1 
foods, has not been established Practical use of these agents 


foods is not permitted at the present time 


IV. The Use of Antibiotics in Preservation 
of Fresh Beef*” 
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lyricultural Biochemistry, Institute of Nutrition and Technol 


(Manuscript receives 


/ 


DEATH 


ulture Experiment Station, embus, Ohi 


lctober 18, 1952) 


Laboratory as chuck and was ground prior to each experiment 
Four concentrations of each antibiotic were studied. Final con 
centrations of antibiotic to ground beef was in the four samples 
2 p.p.m., 1.5 p.p.m., 1 p.p.m., and 0.5 p.p.n 

The antibiotic solution was added to 100 g. of beef in a 600 ml 
heaker, then the solution was stirred into the ground beef with 
a glass rod for 30 seconds. At the end of this period no solution 
was discernable as it was well absorbed by the ground beef. 
like manner with | ml. of distilled 


Controls were treated in 
H.C) substituted for the antibiotics. Following this procedure 
the meat was placed in a 350 ml. specimen jar, covered with a 
J-inch watch glass and placed in the refrigerator at 10° ¢ 

The meat samples were observed daily for color and noted as 
to odor and consistency. Samples were taken after the first 3 
thereatter every 2 days. Counting 


days of 10° C. incubation ane 
hat of Elford (, with the following 


procedure Was based ol t 
modification : the media of choice was North Gelatin Agar since 
experience in this laboratory has shown this medium to be 
highly effective in supporting growth of the microflora of meat. 
Il. There were available in this laboratory stock cultures of 


92 distinct organisms representing 12 genera which had been 


isolated from the lymph nodes, bone marrow and muscle tissue 
of 23 beef cattle Antibiotics found effective in the ground beef 
vere tested against these inherent flora of beef. Bacto sensitivity 
discs were used throughout and susceptibility or resistency of 
organisms determined by zon of inhibition at the various 
concentrations. Plates were incubated 24 hours at optimum 
temperature and oxygen conditions 

Of 


biotic left in the ground beef during various storage times. Con 


rime importance in this study is the residual anti 


sequently a standard antibiotic assay for body fluids was adapted 


to beef samples The assay clected was that reported for 
aureomyein by Dornbush and Peleak /( This assay is a tube 
dilution method and require no sterile precautions because of 
the extremely short incubation time 


The beef samples had to be treated to extract the aureomycin 
from the meat and obtain it into a clear solution that showed no 
turbidity since opaque solutions would interfere in the turbidi 
metric assay employed. In the first step a sample of beef which 
had aureomycin incorporated in the manner reported was 
triturated. A 10g. ground beef sample was ground with 1 g. of 
ea sand in 25 ml. H.O in a mortar. The resulting slurry was 


filtered through several thicknesses of No. 1 filter paper in a 
Buchner funnel and washed ith distilled water in amounts 
resulting in an ultimate ten-told dilutios lf only a slight amount 
of antibiotic was expected in the sample, correspondingly smaller 
final dilution of the sample was made. At this point the filtrate 
usually contained Comnie particle ot beet vhich were removed 
by retiltration through one thickness of filter paper. This filtrate 
vas handled as any body fluid, urine, blood, ete Then the pro 
cedure of Dornbush and Peleak (5/ was followed with the excep 


tion that the penicillin assay broth was used i place of nutrient 
broth (4). Dilutions were seeded with 1.5 ml. of a 1: 100 dilu 


tion of an 18-hour brot re of Bacillu \o. 9 (a strain ot 
Ba is cereus var. on / Readings were made after 4 
hour incubation at 37° ¢ ind the ighest dilution of meat 
filtrate inhibiting growt ! the test organism was determined 
ind compared with the inhibiting dilution of known concentra 
tions of aureomycin. In our hands, the test was sufficiently sensi 
tive to detect concentrat 1 U.125 mg. of aureomycin per g. of 


meat Assays of 12 different ground beef samples originally 


containing 2 p.p.m. aureomy vere made in this manner 


| 
I. 
| 
165 


loo 


RESULTS AND DISCUSSION 


Garound beef samples containing penicillin, baci 
traci and streptomycin were ineffective, spoilage 
curring after 5 days incubation at 10° C. along with the 
control, Chloromycetin, aureomyein terramycin 
slowed the rate of spoilage and increased the storage 
life of the beef to 9 days. Tables 1 and 2 indicate results 
for the antibiotics in each group 


TABLE 1 
Average bacterial counts in millions per gram of beef 
entration of Control 
Neotel ti t we p.p.m 
{ pp. pom ppm ppm 
Strepton ' 
; 95 
putred putrid putrid putrid 
0 
putrid putrid putrid putrid putrid 
Bacitraci 12 “2? 
putrid putrid putrid putrid putrid 
Putrefactun letermined md 


TABLE 2 
Average bacterial counts in millions per gram of ground beef 


Daye Concentration of antibnott 
forage .0 

ppm Lop pom 5 popom 
Nureom cm ed 
! 75.0 putrid 
itt 18 15.0 
putrod putrid putrid 
j putrid putrid putrid putrid 
" putrid putrid putrid putrod 

(hloeromveetin 
7 70 putrid 
Putrefaction determined b r and color 


It would seem that the organisms responsible for 
spoilage of ground beef belong to a wide variety of 
genera and only these antibiotics with the widest spec 
trum influence the spoilage rate 

Il. The 3 antibiotics, chloromycetin, terramyecin and 
aureomyem which were found effective in the ground 
beef gave similar results against the organisms isolated 
earlier from the beef tissues. Table 3 reveals the high 
antibacterial activity of these compounds against the 
pure cultures from lymph nodes, bone marrow and 
muscle tissue. Selection of an antibiotic of choice for 
further studies on beef preservation would then have 
to be based upon such criteria as physical, chemical and 
econonne properties. al the most factors 
is the amount of antibiotic residue found in the beef at 


the time of retailing. 

111. Of the 12 samples assayed for aureomyeim resi 
dlues, nine showed residues of 2.0, 1.0, 0.125 and 0.0 mg 
per g. of beef at 24, 48, 72 and %6 hours respectively 
Phe remaining 3 samples showed 1.0, 0.125, 0.0 and 0.0 
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TABLE 3 


Effect of antibiotics upon the organisms isolated 
from beef tissues 


No. of No. of No. of 
Name of No. of organisms organisms organisms N f 
ans weanisms inhibited inhibited inhibited organisms 
per genus aures by chlore terra unattecte 
mycin mycetin 
Nerobacter 0 1 
Nlealigenes 4 6 4 0 
strichus ; 
Corvnehacte 1 
F.xcherichia 18 15 i4 
Intermediate 
colitorms 9 
Micrococeus 
Proteus 
Psuedonona 9 9 9 
Serratia 
Streptocn 9 
81 74 7 ) 


nucrograms aureomyein residue per gram of beef at 
similar storage times. It would appear that the anti 
biotic begins to disappear within 24 hours, and after 72 
hours is no longer detectable by the available assay 
method. This suggests that the action of the antibiotic 
may be bactertostatic, and when it disappears the or 
ganisms begin to grow and ultimately a delaved spoilage 
vccurs 
SUMMARY 

Six antibiotics, penicillin, streptomycin, bacitracin, 
chloromycetin, terramycin and aureomycin, were tested 
for their preservative action in fresh ground beef. 

Chloromycetin, terramyecin and aureomycin success 
fully lengthened keeping quality of the beef and also 
showed a high activity against pure cultures of micro 
Hora isolated from deep tissues of beef. 

\ssay for aureomvein residue in stored beef showed 
ne detectable antibiotic after 72 hours. 
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Additional data on the pH of pork under various 
conditions are reported. The pH of hams while on 
the carcass and when not in contact with the carcass, 
the pH of Psoas major immediately after slaughter, 
the effects of repeated freezing and thawing on the 
pH of loin roasts (Longissimus dorsi) and the effect 
of repeated freezing and thawing of pork sausage 
under 3 types of packaging are the objects of study. 


The pll of meat is a useful key to understanding the 
complicated events which take place in the carcass and 
under many circumstances the scale of change in pH ts 
a far more helpful guide than the scale of time. The 
determination of pll presents little more difficulty than 
the determination of temperature and the results can be 
applied with profit in determining the influence of vari 
ous treatments of slaughterhouse animals on the proper 
ties of meat. It is known, for example, that adjustment 
of the pH] of meat atfects certain of its properties, espe 
cially the extent to which frozen meat drips after thaw 
ing (2,6). In unfrozen meat, the best keeping quality is 
shown by meat having a low pl. Ingram (8), working 
with controlled hams, found that pH had a marked effect 
on the growth of bacteria. Watt (74) determined that 
the pli of freezer-stored pork sausage influences the 
rate of oxidation of fat; i.e., rancidity development is 
lower when the pH is higher. 


REVIEW OF LITERATURE 


Ihe major factor affecting pH im meat is the tormation « 
Although this reaction 


lactic acid from glycogen im the tissue 


requires no more than the addition of water to glycogen 


> nCyHeOs, between the initial and tinal 


states an extremely complicated series of transformations ts 


interprosed 
Phe precise pH of the muscle immediately prior to cessation 
circulation depends on the recent history of muscular 


ot the 
Evidence indicates the pH of the live tissue with 


activity 
a minimum amount of lactic acid to be in the neighborhood of 
7.4 (13 \ resting muscle has a neutral reaction and normally 


contains a considerable amount of glycogen. After death the pH 
h the production of tactic acid \ccordinge to 
Pate Smith there are 2 tactors which have the effect oft 


he fall ot pH the liberation ot carbon dioxide from 


decreasing tl 


lec reases \\ 


bicarbonate and the breakdown of creative phosphate 
Change in pH has at various times been regarded as the 
actual cause of rigor mortis. But the idea that rigor mortis ts 
due to production of lactic acid is negated by the fact that rigor 
mortis sets in at times without any change im acidity whatso 
ever. Nevertheless, it is interesting that when sufficient lacti 


when the muscle 


acid 1s produced rigor mortis always sets n 


reaches a certain pH 

As mentioned, the amount of glycogen in the musele tissue ts 
dependent upon the muscular activity prior to slaughter. Cal 
low (4), found that carcasses from fatigued pigs have muscular 


tissue with a higher pH than those from well-rested animals 


Moreover, resting before 
effects of fatigue, and yields muscular tissue with a progres 


iughter progressively diminishes the 


alter 
sively lower pH 
The results of fatigue and resting can best be explained in 


terms of physiological changes of muscle following death. The 


‘Contribution No. 187 from the Department of Animal Hu 


bandry, Kansas State Experimental Statior 


Some Observations on the pH of Pork Under Various Conditions‘ 


JOHN McCARTHY anp DAVID L. MACKINTOSH 


( Manuse ript received 


\faution 


Nugust 10, 1952) 


pH of muscle represents a balance between (a) the buffering 
uch alone give a pH neat 
t which the most important 


power of a group of substances w 
neutrality and (b) acidic substances « 
is lactic acid. The amount of lactic acid in a muscle varies 
greatly. In lite, lactic acid formed from muscular glycogen dur 
ing exercise is removed by way of the blood. After death, the 
glycogen reserve is gradually broken down to lactic acid during 
rigor mortis, Because of the cessation of the circulation, how 
ever, the acid accumulates in the muscle lf the muscle ts 
fatigued shortly before death its glycogen reserve is depleted ; 
theretore, less lactic acid formation is possible during rigor 
mortis and in consequence the flesh is ultimately less acid. Lf the 
muscle is not fatigued, there will be a full reserve of glycogen 
and a greater amount of acid can be formed—resulting in a 
lower pH 

Bate-Smith (7) found that if animals are not fed during the 
rest period, replenishment of the glycogen in the muscle takes 
place very slowly from the liver. If the animals are fed, the 
glycogen is supplied from the blood and the replacement is more 
rapid and the supply from the liver is not needed. Replenish 
ment is particularly rapid if sugar or a high sugar content feed 
Is used 

lf the muscles have been completely inert and well-supplied 
with oxygen for a relatively long period before death, say 16-24 
hours, metabolism will be completely aerobic and the lactic acid 
content will be very low 

Che immediate effect of exercise on a muscle is the decrease 
in its glycogen content. However, if the work is light, and 
nutrients are available, the glycogen is replenished as the work 
proceeds. In a well-nourished animal, recovery of glycogen 
atter exercise ts usually rapid 

Bate-Smith (1) is of the opinion that an animal's struggling 
on the slaughtering floor should be reduced to a minimum, Loss 
of glycogen from the muscle is particularly heavy during exer 
tion of short duration; hence, while the animal is vet alive and 
truggling the glycogen passes directly into the blood and, after 
slaughter, is lost during bleeding 

Callow (35) found that feeding was necessary to increase 
muscle glycogen after exercise, In his experiments, hogs were 


shipped one mile by truck and then walked a quarter of a mile 


before slaughter. The ultimate pH in the Psoas major of a 
group, rested overnight but not fed, averaged 5.80 as against 

79 tor the unrested wherea i group which was both rested 
wid ted had an average pH of 5.58 as against 5.87 for the un 


rested control groups. Previous work by Callow (3) indicates 
resting’ must, in fact. be rest in order to be effective.” Pigs 

tend to fight among themselves when strange groups are mixed 

in pens; under these circumstances no recovery of glycogen 

take place 

\ second xample Rive by Callow Comnececri a Rroup ol 


pigs which although rested after their journey for periods from 
? to 17 hours, were walked one-half mile to the slaughter 
house They had average timate pH value ot 6.00-6-18% 


ort distance by truck had average 


Similar groups carried the 1 
These differences appear surprisingly 


pH values of 5.75-5.83 
large for such apparertly small differences in handling 

Kidd (9) ha reported that the length of the delay before the 
set of rigor is determined by (a) the pH of the muscle at the 
moment of death and (1 the glycogen content of the muscle 


e activity of the anmmal just before death affects both 
hie factors, it 1s now confirmed that this activity is the most 
unportant single factor influencing “the post mortem behavior 
the muscles 

With recent improvements in the glass electrodes, changes in 
the pH of muscle can now be followed by means of a fine spear 

uped electrode. The value recorded is, of course, that of the 
Huid in the intercellular spaces which in the living animal must 


differ from that of the cell content 


f 
4 
167 


However, at some stage in dying, muscle equilibrium is 


reached hetween these two lases In life, the membranes have 
the ability to repel the diffusion of ions but upon death there is 
a free diffusion of tons through the previously impermeable 
membranes which results in a rapid equalization of pH through 
out the tissue. This was shown by Bate-Smith (7) where the 


value recorded by the spear electrode was identical with that of 
the minced and ground tissue 

Madsen (10) using feeds with added sugar two days before 
slaughter and feeds with normal amounts of sugar or no sugar. 
found that the average pH of the Psoas major was 5.50 in the 
animals given sugar. In animals held off feed completely it was 
5.87. Particularly important was the keeping quality of the 


pork of the two different eroups. The test showed that. the 
appearance of the fresh por vas influenced by the addition of 
sugar to the meat. If the pork from the animals fed sugar was 
stored in a cool and dry place, it had a more satisfactory surface 


condition than the pork trom the animals held off feed. There 
was also a substantial difference in the odor of the fresh pork 
The odor of the pork from the unfed pigs became rank, whereas 
that from the sugar fed pigs was pleasantly sweet 

In salted pork, the surface of the cured sides from the unfed 
group were m a slimy condition 11 days after removal from the 
curing tank, while those of the fed group took 21 days to reach 
the same condition, The surface condition was accompanied by a 
considerably better surface color which gave it a fresher and 
more appetizing appearance Thus the pH of the mass of the 
muscular tissue may affect the microbiological spoilage, not only 
in the interior as Callow showed, but also on the surface of the 
Carcass 

Methods in use prior to 1930 for determining pH resulted in 
a most extraordinary variation in the recorded values. Ritchie 
(11) quotes values from the literature up to 10.0 for the pH of 
muscle. Sinee then the use of the glass electrode has become 
widespread and the quoted values can be regarded as more 
reliable 

Several authors have observed variation between different 
muscles of the same animal and the same muscle of different 
animals However, they agree that there is much less variation 
in beef than in pork. Callow (4, 5) showed that muscles vary in 
their sensitivity to fatigue for example, the pH for the Psoas 
major was 5.72 while a pH of 5.48 was obtained for the Longissi 
mus dorsi. Callow (5) suggests that the proximity to bone may 
explain this variation. Neutralization of lactic acid by calcium 
carbonate in the bone ts a factor that could cause a rise in pH 
Rate Smith (2) believes it more likely that the variation in ratio 
of connective tissue to muscle tissue is the determining factor. 
\s the muscle narrows towards its insertion the ratio decreases 
Therefore, the production of lactic acid in the tissue decreases 
and a fall in the pH results. The same author (2) believes 


freezing has little or no effect on pH 


METHODS AND PROCEDURE 


The present study was undertaken to secure additional infor 
mation on effects of pH on pork under various conditions. De 


terminations were made as follows 


(a) On hams: by inserting the electrode directly into the 
hams while on the carcass 

(b) On hams: by removing a portion of the ham and deter 
mining the pH while not in contact with the carcass 

(c) On Psoas major: by removing Psoas major from. the 
carcass immediately after slaughter 

(d) On Longissimus dorsi: by observing the effects of re 
peated freezing and thawing on the pH of loin roasts 

(ce) On pork sausage: by observing the effect on pH of re 
peated freezing and thawing of pork sausage under three 
types of packaging 


The equipment consisted essentially of a Beckman Model H-2 
glass electrode pH meter, sensitive to 0.03 pH unit. With this 
pH meter, calibrations were only to 0.1 units; therefore, the 
combined error of the pH meter and the interpretation of the 
operator brought the accuracy generally obtained to 0.1 units 

In the first work with this meter it was not found practical 
to work in the cooler, due to imaccuracy under those conditions 
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Therefore, all readings in this study were made at room tem 
perature. The meat used was kept in the cooler until the equip 
ment was ready and then taken out. Under these conditions the 
reading appeared to be accurate or at least could be duplicated. 

The question of the accuracy of the readings made by insert 
ing the electrodes directly into the muscle tissue was considered 
Qn the basis of a statement by Bate-Smith (2) that the fluids in 
the intercellular spaces have a different pH than the cell con 
tents in life but that soon after death pH equalizes throughout 
the tissue and after comparing the readings secured by inserting 
the electrodes directly into the muscle tissue with readings made 
of minced tissue distributed into distilled water the accuracy ot 
the method seemed to be confirmed. The similarity of the read 
ings procured by the 2 methods described seemed to leave no 
doubt that determining pH values by inserting the electrodes 
directly into the muscle tissue is a valid procedure. Therefor: 
all observations were made by this method. 

The determinations in the hams were made beginning shortly 
after slaughter and continued as long as possible under the con 
ditions present. In many cases the carcasses were cut and 
packaged after a 48-hour chill, making further readings im 
possible. These determinations were made by inserting the 
electrodes into the hams, posterior to the aitch bone, with care 
being taken to avoid contact with bone. 

In the second group of obse rvations, made on slices removed 
from the ham, a portion of each ham was removed, and a series 
of determinations was run to study the effect of tissue removed 
from the carcass 

The Psoas major was removed from the carcass immediately 
following slaughter and pH readings were made for a period of 
48 hours after slaughter 

Pork loins were boned and cut into 3 roasts of approximately 
equal lengths. All readings were made from the posterior end 
Kach reading was made by removing a chop or slice approxi 
mately 44 of an inch thick from the posterior end of a roast; this 
slice was used tor the pH determination. The remainder was 
frozen on a plate freezer at 10° F. The package was then 
removed and placed in a 34°-36° F. cooler for a period of 24 
hours, at which time another sample was taken from which the 
pH determination was made. This was continued until the 
entire roast was used 

The pork sausage used in this experiment was made to a 
ratio of approximately 25% fat and 75 lean, and seasoned with 
1 pound of salt, 2 ounces of pepper, and 2 ounces of sage per 50 
pounds of meat. The trimmings were ground first through a 4, 
inch plate followed by a grinding through 3g inch plate and 
then a '& inch plate. The sausage was cooled in a 34°-36° F 
cooler for 24 hours and packaged as follows 


(a) 2-pound package wrapped in cellophane with “Tite.” ' 

(hb) 2-pound package wrapped in “Tite.” 

(c) package 12 inches by 12 inches by two inches wrapped 
in “Tite 


In all 3 cases the confectioners’ type of wrapping was used 


DISCUSSION 


Four of the pH readings made by inserting the clec 
trodes directly into the ham are graphically illustrated 
in Figures 1, 2, 3, and 4. Figure 1 illustrates graphi- 
cally the pl! curve that would be expected if the break 
down from glycogen to lactic acid was the determining 
factor and no other force was present to affect the pH. 

Figure 2 illustrates a slight increase in the pH which 
appeared in many cases approximately 48 hours after 
slaughter. Figure 3 indicates there is a rise in the pH 
following slaughter which usually terminates approxi 
mately 6 hours after slaughter. This increase was found 
to appear in many, though not in all, hams. Figure 4 
illustrates both the rise in pH at approximately 6 hours 


"“Tite” is a commercial glassine laminated paper for wrap 
ping frozen food 
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and the rise which appears at approximately 48 hours 
after slaughter. 

The variation of pil, by inserting the electrodes 
directly into the ham muscle was found to range from 
6.5 

Four samples of various readings of the l’soas 
major, starting shortly after death and continuing for 
48 hours, are graphically illustrated in Figures 5, 6, 7 
and 

In the Psoas major, as in the ham muscle, it was 
found there existed certain characteristics. The rise in 
pH{f terminating at approximately 6 hours after death 
and the rise at approximately 48 hours following 
slaughter were both observed in many cases 

During the past vear, Kansas State College con 
ducted an experiment in which eight hogs were shipped 
36 miles by truck. After this, the hogs were treated as 
2 hogs (Nos. 35 and 37) were given feed and 
water, 2 hogs ( Nos. 34 and 36) were rested 2 hours and 
given only water, 2 hogs (Nos. 38 and 40) rested 16 


follows 
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ligures 5, 0, 


hours and were given feed and water 


and & graphically illustrate the pli of these hogs under 
pli curve of Llog No. 36 which 


ul 


these 4+ conditions Phe 
was given 2 hours rest and water only is shown in 
Figure 5. There was a very slight increase in the pl 
of the Psoas major muscle. Since the increase was less 
than 0.1 units, its significance is not certain. There 
may be very little if any change—due to the absence of 
glycogen in the muscle at time of slaughter. This is in 
accordance with Callow 

Figure 6 illustrates hog No. 35, which was given 2 
hours rest with feed and wate There was a. slight 
cle rease here which mav have been due to the increased 
glycogen in the blood from the feed \iter slauglhiter, 


this glycogen could have formed lactic acid to lower the 
pli 

Phe pli ol hog No 38, 
rest with water only is represented in Figure 7 

igure & illustrates the pl! of hog No. 39, given 16 
hours rest, feed and water. In both hogs (Nos. 39 and 
a 16-hour rest period, 


which was given 16 hours 


$1) given feed and water with 
greater increase in the pli soon aftet 
( Nos. 38 and 40) given only 


there was a 
slaughter than in the hogs 
water during the 16-hour rest period 

In all 4 of the hogs given 16 hours of rest, there 
appeared an increase in the pli soon after slaughter 
This increase was not found in the animals given a 2 
hour rest period. In general it was noted that the pll 
of the Psoas major had a tendency to have a higher ulti 
mate pli than the pH from the hams made by the direet 
insertion of the electrodes 

our pil curves obtained on a portion of the ham 
removed from the carcass are illustrated in Figures 9, 
10, 11 and 12. There appeared to be very little if any 


difference in the pl] of the ham by re..oving it from the 


k can perhaps be 


Because of this finding, future wo 
based on inserting the electrodes directly into the car 
CaSS would facilitate large scale pil determina 
tions with no resulting econoniic loss due to damaging 
the meat 

THE pill DETERMINATIONS OF rHeE SLICE 
Ol WAM 
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The pil determination of one of the loin roasts which 
were frozen ona 10° Fb. plate freezer and then thawed 
for 24 hours in a 34°-30° I 
ligures 13, 14, and 15 
third rib and at the hip bone 
kach pil determination was made by 


cooler is represented by 
Ihe loin was removed at the 
It was cut into 3 roasts 
of equal length 
removing a chop or shee approximately 34 of an inch 
thick from the posterior end of the roast. The roast was 
then frozen and thawed and the process was repeated. 

The observations noted were the difference in pl 
hetween the roasts. In almost all cases, the blade end 
roast had a higher pli than either the center or loin end 
roasts. The lom end roast appeared to have the lowest 
It appears likely that the pli of a 
pork loin decreases from blade end to loin end 


pll in mest cases 


The pli determinations on pork sausage packaged by 
3 methods are illustrated in Figures 16, 17 and 18 
higure 16 represents the 2-pound package wrapped in 
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Figure 16. Number of times frozen and thawed. 
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REPEATED FREEZING AND THAWING 
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Figure 13. Number of times frozen and thawed. 


Figure 14. Number of times frozen and thawed. 
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Figure 15. Number of times frozen and thawed. 


Figure 17. Number of times frozen and thawed. 


Figure 18. Number of times frozen and thawed. 


cellophane with a “Tite” protective covering. Figure 17 
graphically illustrates the 2-pound package wrapped in 
“Tite.” Figure 18 illustrates the 12 x 12 x 2 inch 
package wrapped in “Tite.” Because of the small num 
ber of packages, comments concerning the effects of 
different wraps and methods of packaging on the pli 
of the sausage are inadvisable. 


SUMMARY 


Determination of pH! by inserting a glass electrode in 
conjunction with a calomel reference electrode gave an 
accurate pH of the tissue. 

There appears to be a rise in the pH of fresh pork 
following slaughter and terminating at approximately 6 
hours after slaughter. There also appears to be a rise 
in pli at approximately 48 hours after slaughter. 
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THE pH OF PORK UNDER ARLOUS CONDITION 
The pli of hams determined by inserting the elec PERATURE CHEERED 
trodes directly into the ham, and the pli of a portion Bare Smiru, E. 
of the hams removed from the carcass gave approxi Bare-Smitn. E. C. 17 
In hogs rested 2 hours and given only water there Cattow, E. H. 7 ‘ ts on ple 
appears to be little change in the pH from the 6th hour 
to the 4&th hour after slaughter Hogs rested 2 hours Boa 
v, E. H. 7 H f 
and given feed and water appear to have a greater varia 
tion in pil from the sixth to the hour following caver, Condit 
slaughter than do hogs given rest for 2 hours and only et 52 7 
water, Hogs given 16 hours rest with only wate had a 
smaller rise in soon attet slaughter than hogs given meat. (Paper { ‘ Sent 
Phe ultimate pl of the Psoas major appeared to have 8: Report of the | tigation B 18 
a higher pl! value than the ham 
Repeated freezing and thawing of fresh pork appeared R DR / 
to have little, if anv, effect on the pH value - : 
Sain, | AND Cook W H tion li to drip formation im 
Ihe blade end of the pork loin appeared to have a meat. Can. J. Re 6D . 
higher pH value than either the center or loin end. The J M det 
loin end appeared to have a lower value than either the 539 (1934) 
center or blade end. Thus, the pH value appeared to + Wa Barry M., ano | Dats K ty development i 
decrease from the blade end to the loin end 19 47). 
Quality Control—Its Significance, Implementation and Practice 
MILTON FE. PARKER 
Director and Professor, kngmeerima IHinois Institute of Tech 
(Manuscript received September 5, 1952) 
Professional people often have the unhappy faculty of QUALITY CONTROL—AN ANALYSIS OF ITS MEANING 
net making their knowledge clearly understandable to We can surely agree that the charge Mr. Aszling 
those in the upper echelons of management nor, Tor that made concerning technical jargon is well founded, Tt ts 
matter, to the general public. That this ts a common en equally applicable to the loose usage of such a common 
cumstance was ably outlined in a pertinent statement every-day word as “quality.” Just what do we mean hy 
made by Mr. Richard S. Aszling, assistant public rela quality? What is qualit We certainly cannot hope 
tions director of the Borden Company, during the sym to control it if we cannot define it or measure it. It is 
posium held in New York on January 15, 1952, at the derived from a Latin word meaning “how constituted.” 
Inter-Industry Conference on Chemicals m Foods “Oualitv’ can refer to peculiar excellence or distinctive 
sponsored by the Manufacturing Chemists’ Association character. trait. power, capacity or virtue It can also 
which is quoted in part helow refer to class, kind, or tvpe. Depending upon your im 
Communicating successfully with ‘ore groups of people is terests, or your profession, “quality” can also refer to 
not an easy thing do. Today it is mere difficult than ever that property of tone vhich mia listinguish it from 
hefore because the people with whom we want to communicat another tone having the same piteh and loudness, that 
ire besieged throughout their we rking hours by a erent number character in logic of being affirmative or negative, ot 
tive In this respect, chemist are starting further behind meaning ity” in practice mn the viewpomit 
scratch, perhaps, than some « would-be communicators be duction 1 | of bemg an 
cause they are handicapped by te hiniecal pargor The job im con ittr r prop deseribing the 
municating with the public is first and foremost one of semat if i signi istrial practice 
tics that is. the translation of professional language mto vord However, the meanu cn of organised prac 
symbols that will get through to the public mind, The very ire primar nter thet predicabli 
q svord ‘chemical’ itself is a handicap because tt has adverse ovet mything a ; f ind the importance of 
tones. To many laymen, a chemin il is something that smells bad the element of el phasized. In teaching 
explodes or pot ons and you can't blame them tor not wanting tion engineering, tort i ¢ al tantly emphasizing 
ne in their food. If you tell an average businessmat that hi t tudent and proces . 
wife added monosodium glutamate to his vegetable soup, he ernie ible changes im 
would probably suspect her of trving to collect his imsuranes ompositiot phase t essential mutritive 
But vou call the same substance Accent, put it up m handsome elements of the tinal | 
packages, and advertise it witl sophisticated copy in the Vew \ll engineering prote are cerned ith the design 
reer magazine, and the same mat will insist that his wite use onstruction and operatiot fi istrial plants and processes 
it.’ in the performance of h the results are predictable in a 
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variety of production units whether they be expressed in the 
wcountant’s terms of costs, the engineer's language of B.T.U.’s, 
kilowatts or horsepower, tl ales manager's recognition of 
improved producer-consumer lations, or the production man 
ager’s more efficient use of equipment or maintained uniformity 
ot product 

It can be readily appreciated that in referring to the quality 
of anything as complex as a food product, with its variable 
organoleptic characteristics, we use the term in a collective sense 
Quality in a product co ts ol a variety ot characteristics 
all of which we might refer to, in the engineering sense, as m 
crements and increments to be controlled intentionally in 
sofar as it is humanly possible to do sol We must avoid the 
delusion that all that is involved in quality control can be 
expressed as the whole being equal to the sum of all its parts 
Such a delusion would come in the supposition that the parts 
are always in precise units which, incidentally, is never the case 
Thus we soon learn that we are contronted with circumstances m 
which the increments of quality are variable factors. Further 
more, in mass production practices such increments have to be 
resolved statistically if any reasonable consistency of per 
formance ts to be predicted r lized and reproduced as we shall 
presently demonstrate 

In evaluating foods we have in addition to the sensual pre 
cepts of quality, the added burden of resolving the physiological 
and psychological factors of age, health, sex, experience and 
acuities--to mention but a few. And then, just to keep track of 
all the possible increments of quality, we can't ignore the speci 
fications of the various meredrents and intermediates, the pro 
duction practices involved u making our food product or 
products, as well as any environmental factors involved as 
increments of quality. And finally, these various increments of 
quality are not of arithmetical progression as ts constantly being 
proven in that court of last resort-—the consumer, 

He, or she, applies certain acceptability criteria including 
priee, appearance, taste and healthfulness. The first three criteria 
are self appraised with no particular reliance upon the manu 
facturer. The imerement of healthtulness finds expression 
confidence in the integrity of the manufacturer and the diligence 
of the regulatory officials for healthfulness includes the subinere 
ments of cleanliness, treshne wholesomeness, purity, satety, 
nutritive value and normal character. However, the consumer 
does not judge quality as the sum of all these increments but 
rather as their product. For if a food product is priced right, 
looks attractive and is reeking with vitamins but does not have 
an acceptable palatability- what happens? There ts no sale, ot 
course, And no sale means zero acceptability. In other words, 
if all the quality increments rate acceptable but one, it ts apparent 
that the equation of consumer acceptance is the product of the 
quality increments. For as any of the quality increments 
approach zero, the equation of acceptability is similarly re solved 

The goal is “reproducible performance.” Assuming that we 
have discussed adequately a working definition of “quality,” our 
next task is to define quality control, Obviously we need first 
of all to establish what “control” involves. Webster informs us 
the word itself is derived from two French words “contre” and 
“role” meaning counter register or catalogue. Therefore, stated 
in its simplest terms, quality control should provide a counter 
register of catalogue of the essential merements of tts “how con 
stituted” character. Another way to state it would be the estab 
lishment and application of “how constituted” indices of pre 
dictable and reproducible pertormanes 

Quality control is, thereto predwated upon an effectiv. 
application of accumulated or catalogued knowledge and expert 
cnce Knowing the facts is prerequisite to dealing effectively 
with them. The most effective way that has so far been de 
veloped for getting at facts about quality characteristics ts to 
use statistical methods, We appreciate this statement will 
create some revulsion for there is an almost universal fear or 
dread of statistics by those who do not understand their utility 
Statistical methods offer us a most practical means of dealing 
with inexactness. Statistics are generally considered as useful 
only to insurance companies. We can readily concede their 
usefulness to that industry with their admittedly complex prob 
lems of cataloguing vital human characteristics. For with all 
the variables involved, the insurance companies have done an 


admittedly superb job of calibrating, controling and predicting 
their risks. 


THE ROLE OF STATISTICS IN QUALITY CONTROL 

There is no field of human material experience that 
does not function in a statistical manner. For as long as 
we use materials, men, methods and machines, we will 
have problems of quality variation and control. The 
proper application of statistical methods can provide a 
better uniformity of quality, better utilization of raw 
materials and equipment, and improved performance. 

The important thing to keep in mind in statistical 
methods is that we are dealing with variables—and inet 
dentally they are never precise for we have nothing 
exact to measure or measure with. Another significant 
fact to remember is that the proper use of statistics pro 
vides a means for developing dependable estimates of 


what our control factors will provide. We can solve 
equations with mathematics (a true science) while we 
can only infer solutions with statistics. Some of the 


basic factors or variables normally encountered in the 
food industry in the control of quality include : 


Procurement or selection of raw materials, ingredients, 
water and supplies 

Methods and conditions of receiving and handling raw 
materials and supplies, or storing and of shipping final 
products 

Means and methods of cleaning, grading, selecting and 
blending raw and ingredient materials 

Selection and installation of processing, storage and 
packaging of product 

Methods and means for cleaning and sanitizing equipment 
Operation and care of equipment 


Performance specifications : 

1. Cleanliness and bacterial sterility 

2. Time, temperature processing detail 

3. Production rates, yields, ete 

4. Check analysis and examination of ingredients and 
products 

5. Organoleptic grading of products 
Physical characteristics of products 


Specifications as quality control ‘‘targets.’’ 
The working basis of a quality control program is a 
definition of the desired quality of product reduced to 
writing in the form of an approved set of specifications. 
Obviously, perfection in quality control would result in 
constantly and precisely meeting specifications. ‘This 
is an ideal never attained nor attainable. \ specification, 
therefore, should be looked upon as a target. Those 
with rifle range experience will recall that a target has 
a bull’s-eve surrounded by a series of circles of ever 
widening diameters. Even a crack-shot does not put 
every bullet through the same precise hole in the bull's 
eve. Hle has an area of tolerance depending upon a num 
ber of variable factors. Consequently any practical 
specification should be stated as a target with tolerance 
limits set wide enough to encompass permissable varia 
tions—yet narrow enough to imsure consistent accepta 
bility. Normally, adherence to such a policy enables the 
ready detection of accidental errors. This, in turn, 
enables correction without undue difficulties. 

Specifications, incidentally, cover more than a deserip 
tion of the final product. They deal also with inter 
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QUALITY CONTRO ITS SIGNIFICAN( 


mediates, raw materials, operating procedures, ete. 
Limits should not be changed to conform to performance 
but only to measured demands. Significant changes in a 
product should be undertaken, therefore, only afte 
statistical studies of the market have demonstrated a 
need for the incidental alterations 

Measuring performance. nother major considera 
tion in a quality control program is to measure per- 
formance with respect to intentions—the product being 
tested for adherence to specifications. In this connection 
it is dangerous to attempt to gauge performance by 
comparing the product being tested with those of com 
petitors for, inevitably, adherence to specifications 1s 
lost sight of by applying criteria of quality that have no 
pertinence to quality maintenance or control. When 
comparisons are made upon competitive products, the 
specific quality characteristic or characteristics of signifi 
cance or evaluation should become the target or targets 
of appraisal. Furthermore, in testing products for ad 
herence to specifications, intermediates as well as raw 
materials and ingredients should be included so that 
blending practices might be predetermined and provided, 
for example. 

We have proposed some definitions of quality control 
as well as discussed a few fragmentary examples of 
indices which might be used for evaluating and_ pre 
dicting performance. In addition, we have suggested 
that statistical methods offer us the best means for 
implementing quality control in spite of some of the 
normal antipathy to such methods. What 1s sometimes 
lost sight of is that a successful business is a complex, 
competitive and demanding human organization. As 
corporate enterprise becomes more complicated and a 
business grows in size, scope and service, it becomes 
more and more difficult to assemble and interpret the 
various factors. 

Reducing facts to figures. Jo revert to definition, 
we find the true meaning of statistics to be the science 
of the collection and classification of facts on the basis of 
relative number or occurrence as a ground for induction 
It resorts to the practice of reducing classified facts to 
numbers or figures, thereby permitting a mathematical 
approach, Note that we have stated “mathematical ap 
proach” for that is all that it is. And remember, 
“strange as it may sound, the power of mathematics 
rests on its evasion of all unnecessary thought and its 
wonderful saving of mental operations.” Yet, while 
mathematics is an exact science and permits precision 
in theoretical solution, statistics is a science that deals 
with inexactness for the purpose of measuring, and pre 
dicting, probabilities-—not certainties. At best, it sifts 
the significant from the insignificant. 

It is difficult, at times, to understand the reluctance of 
some executives in excepting statistical methods. For, 
as Charles W. Eliot said: “AIL business proceeeds on 
beliefs, or judgments of probabilities, and not on cer 
tainties. Actually, control of service, products, and per 
formance has been tremendously improved through 
scientific use of probability factors and statistical 
manipulation of classified information to make the most 
out of the significant. In addition, there are two basic 


features of scientific control in using probability factors 
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which should attract an executive's approvel: it doesn't 
cost much to install a svstem and the return on the inet 
dental investment in a properly applied program is high 

It might be well, also, to keep in mind that the apphi 
cation of statistical techniques does not have to be the 
executive's burden. He can rely on the future proba 
bilities of significant tactors based upon the data pre 
sented when analyzed by a competent statistician, staff, 
or consultant. While it is true that good judgment can 
not be replaced by control technique which fact many 
of our government bureaus appear to disregard—good 
judgment can “draw a bead” on the significant elements 
remaining after screening out the insignificant factors. 
\lso, while the outcome of a single future event can 
not be predicted absolutely, the element of risk in a 
group of them can be calculated, at least in a great 
majority of cases. Intuition and judgment can then be 
focused on the non-predictable features 

Gathering and presenting the data. /he gathering 
of figures or data is, of course, essential in implementing 
any control, [lowever, it is axiomatic that the purpose 
of their gathering receive primary consideration—hence, 
specifications play their role. 7The proper use of the data 
must receive carefully tested consideration lest. they 
prove futile or inetfective. Graphical presentation of the 
variables is one of the most effective and most readily 
understandable forms of depicting performance—and 
particularly so, when points of reference are indicated 
\ quality control chart pres nted as a sort of target lor 
the operatives to consult gives them a measure of their 
proficiency \ctually, it becomes a point of reference 
that readily builds an “esprit de corps” as it stimulates a 
competitive spirit to “hit the bull’s eye” as often as pos 
sible to gain the incidental recognition of a high degree 
of performance—a_ psychological factor of paramount 

CONCLUSION 


\ tinal word of caution should be sounded. Statistics 
in themselves solve no problems nor insure any quality 
control Phat old saw. ftits——‘‘some persons lean on 
statistics like a drunk on a lamp post, for support rather 
than illumination.” Statistical methods apply when 
there is a sufficient catalogue of information to allow 
statistical treatment. All statistical methods hinge upon 
the law of probability and these laws of chance touch 
all things which can be measured 

rhe frequencies observed in measurements provide 
the theoretical bases upon which to analyze the inci 
dental data—-and these are primarily the concern of the 
experts. Just as the business executive depends upon 
his comptroller to guide hin in the control of financial 
matters, the production manager must depend upon the 
statistician to guide him and his management im the 
control of quality tactor Neither the executive nor 
the production manager need be expert in computational 
or statistical tec hnique s although it harp ns his percep 
tions when he is so equipped 

lherefore, it would appear in any mass production of 
processed foods, the statistician is as important to the 
production manager in gauging the quality control as the 
accountant 1s to the treasurer in gauging the financial 


control of his company s operations 
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Surface Darkening of Foods in Glass Containers With 


KOHMAN 


Campbell Soup Company 


Metal Caps 
wWp RONALD COLE 


Camden, New Jersey 


( Manuscript received September 18, 1952) 


The corrosion mechanism of tinplate when used as 
a closure for glass jars has previously been given 
Herein information regarding other problems pre- 
sented by metal closures on glass jars is presented. 
There is little precedence in the behavior of the tin 
can to explain them. One is the surface darkening of 
some products. A second is the tendency of the food 
adhering to the metal cover of the glass jar to dehy- 
drate. This seems to have a point in common with 
loss of vacuum. 


Vinplate used in food containers behaves differently 
in an all-tinplate can than when used as a closure on 
glass jars. Much has been published on the behavior of 
the food and tinplate toward each other in an all-tinplate 
can (2). ‘Tinplate as a closure for glass jars has pre 
sented new problems that have heen most marked with 
strained foods for babies 

\ previous publication (7) the corrosion 
mechanism that sometimes leads to perforation of the 
tinplate on he paper 
presents data that throw light on the surface darkening 
it also gives an explanation 


vave 


closures glass jars present 
of some foods in glass jars ; 
of the tendency of the small amount of food that adheres 
to the inner side of the metal closure on glass jars to 
dehydrate 

Phe problem of surface darkening in glass containers 
with tinplate caps pre-dates strained foods in glass jars 
The notable example is ketchup. The 
heen held that the dark pigment in darkened ketchup 
involves tannin or similar compounds and iron and is 
ferric iron 


view has long 


augmented by oxygen, which assures 
Avoidance of oxygen in the bottle has been effective in 
preventing this. As pointed out (/) the cathodic peri 
phery of the cap on glass jars induces anodic tron cor 
rosion (and sometimes perforations), under anaerobic 
conditions within the jar. This imparts iron to the sur 
face food, but it does not follow that there ts a close cor 
relation between perforations, or tron imparted to the 
food by corrosion of the cap, and surtace discoloration 
\s will be shown, minute amounts of iron are effective 
(ther conditions may well be the 


in the pigmentation 
while perforation is strictly a mat 


controlling factors 
ter of galvanic iron corrosion 

It is generally recognized that certain foods tend to 
sutter (This is 
evident from the products discussed below.) It is the 
composition of the food that is volved in this case, and 


surface darkening more than others 


there is no possibility for correcting the difficulty by any 
treatment of the food. As is recognized in industry and 
as will be indicated, the seal of the glass jar with the 
metal cap permits air seepage in the course of time and 
loss of vacuum results. Although the elimination of 
oxygen by deaeration of the product and displacing air 
in the headspace tends to delay and minimize surface 
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darkening, this is by no means a solution to surface 
darkening 

Phere remains the possibility of solving this problem 
by the elimination of the source of the iron. .\n attempt 
was made to do this by the use of aluminum caps as 
described in the following experiments. As will be seen 
from the data, corrosion of the caps was not the only 


possible source of iron not inherent in the food, 


EXPERIMENTAL 


Although it is well known that it ts to enamel 
aluminum exposed to foods on the acid side of neutral, some un 
enameled alumnium caps were tried. The result was that in time 
a white basic aluminum sludge appeared on the surface of the 
“blown” -that lifted from the seal 
Incidentally, with strained foods 


been 


hecessary 


food and the were is, 
by the hydrogen gas formed 
tinplate whether plain or 


observed to be blown in this manner ;: 


Caps 


enameled have never 
analysis of the head space 


This is important evidence 


Caps 


gases has never revealed hydrogen 
of the nature of the 
previously pointed out (7) 

Comparison was made using aluminum caps and tinplate caps 
coated with the same enamel." The aluminum permitted a higher 
baking temperature and there was a striking difference in the 
character of the two coatings. The the aluminum 
caps was difficult to remove even after several days exposure to 
acetone, whereas the enamel on the tinplate caps could be wiped 
off easily with a cloth after 10 seconds of exposure to acetone 
temperature possible has found che 
sirable bat a limitation — the 


tin 


corrosion that causes perforation, as was 


enamel on 


highest baking been 


in tinplate melting 


Cals there ts 


The enamel on the aluminum caps did not fracture, as it did 
on the tinplate caps, at the pout where they rest on the upper 
edge of the jar Nor was there evidence of corrosion the 
aluminum after removal of the Phe tinplate caps, how 
ever, revealed definite areas of corrosion after the removal of the 
enamel, evn though the enamel appeared to the naked eye to be 
Evidently outside exposed aluminum does not 


enamel 


perfectly intact 
set up the galvanic couple with inside exposed metal in aluminum 


caps as is the case with tinplate caps (// 


In the first small scale experiments with aluminum caps, 


clamps, as shown in Figure 1 were used to hold the caps in place 


on the jars during processing in steam, to obviate processing 
under water with air pressure. Surface darkening did not occur 
with aluminum caps, even with products im which surface 


darkening was most pronounced with tinplate caps. Moreover, 
any corrosion of the aluminum 


This was not the case with tin 


there was no evidence of and 
the enamel coating was intact 
plate caps 

The question then arose as to how the softer aluminum caps 
would withstand processing as usual in water under air pressure 


For this purpose, several 


and subsequent handling and shipping 
36-jar cases of each of three products were packed in July, 1950, 


over a regular commercial line —a total of about 20 cases —hali 
the jars being closed with aluminum and half with tinplat 
caps. Both the aluminum and the tinplate caps for each product 


were numbered consecutively and stacked alternately im the 
capping machine. This made it possible to identify the jars that 
aluminum used, and the 
kindly provided by the 


*The tinplate caps and the Caps 
steri-seal capper to cap the jars, were 


Anchor Hocking Glass Corporation 


| 
: 
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DARKENING OF 


Figure 1. Aluminum caps, held in place by clamps during 
steam processing; processing under water with air pressure 
was thereby avoided. 


accompanied each other through the line and through subse 
quent handling, storage at cXamination The jars of a pat 


vere never separated before they were tinally opened tor exami 


nation Nineteen case vere shipped from Camden to Chicago 
ina full earload of canned products and then shipped back to 
Camden via LCL. freight The } products were the Chicken 
Soup, Lamb Soup and Vegetable Soup described previously (/ 

From time to time a number of pairs were selected at random 


aid examined tor vacuun ind condition of contents. the first 
examination bemg a few days after packing and before shipping 
The vacuum was taker vith a guage that held its vacuum 


from jar to jar to mimnunize the effect of its volume on the 


vacuum. The vacuum record is shown im Table 1 There was 
considerable loss of vacuum after about 300 days with each soup 
In the absence of lwdrogen. thi in be cxplamed only by an 


ecpare 
The dehy 


dration characteristic. Another characteristic of 
stramed toe 


vlass jars with metal Caps that does not mam 
lehydration ot 


t 
de of the Cap 


| 
fest itself with the same products moa can is the « 
he small amount of food that adheres to the ist 
his takes place gradually during several months of storage and 


is not to be confused with the scorching during processing that 


ecur vit n products in cans also. This dehydration ofte: 
prowresse toy sim in extent that the food takes on an unattrac 

tive brownish appearance and permits peeling the tood off as a 
filn It presumably results from the cap more promptly a 

quiring the temperature of ¢ surroundings than does the jar 
r the food in it when the storage temperature rises. This would 
tend to evaporate water m the food on the cap, and the vapor 

vould promptly condense the surface of the cooler, motst 
food in the r. With a reverse change in temperature the thir 
laver of food on the cap s it loses more and more of its 


mormture would not be expected to condense Vapors readily It 


should be clearly understood that this partially dehydrated food 


idhering to the cap is not the urface food” herein discussed 
ind used for analysis a described below The surface of the 
products discussed is more apt to be covered with a thin layer 
of liquid due to synaere vith never any sien of dehydration 
The dehbwdration of the food adhering to the cap offers a 
plausible explanation for the loss of vacuum. If the food on th 
cap dehydrates, it seems inevitable that a capillary film through 
the seal w wild dehvdrate md thus facilitate at secpagt With 
ans it has been observed that when they are empty they are 
more apt to permit air seepage through the seal with loss of 
vacuum than similar cans similarly sealed but containing moist 
This indicates « i] | Wy plays a part im hermetical seal 


food 


i nd no doubt it does in glass jars also. This capillary 


mw of Cals a 


IN MI 


PAL CAPPED JARS 


film, as previously indicated also acts as an electrolyte to 


complete the galwanic circuit between inside and outside metal 
renders any capillary 


The great pressure in the seal of cans 
tiln nsiniticant m conductu the current ota valvann couple 


RESULTS 


(on examining the Lamb Soup 105 days after packing 
(Table 1) 9 of the 21 jars with tinplate cans showed 
serious surface darkening; in 6 jars the discoloration 
was slight to moderate. Unexpectedly, there was sheht 
to moderate surface darkening in 6 of the 21 jars wath 
aluminum caps. In the examination, 3O8 days after 
packing, of the 9 jars of Lamb Soup with tinplate cans 
there was pronounced surface darkening in 2 jars, seri 
ous darkening in 2 jars and sheht in 1 jar. Of the 9 
jars with aluminum caps there was serious darkenme 
in 2 jars and slight darkening in 1 jar. After 17 months 
there was surface darkening in occasional jars with 
aluminum caps while in nearly all the jars of Lamb Soun 
with tinplate caps the surface darkening was) pro 
nounced. There was little surface darkening with Vege 
table Soup or Chicken Soup. This has been the experi 
ence with this product in several vears of packing, 
indicating some foods contain a substance that enters 
into the pigmentation while others do not 

Without further evidence, surface darkening in a jar 
with an aluminum cap would tend to discredit the view 
that iron plays a part in the discoloration. The furthes 


evidence is provided by a determination of the tron con 


TABLE 1 
Vacuum correlation of baby foods with storage time 
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tent of 10 g. ol surlace food and of 10 yg. of bottom: food 
of the same jar. Pairs of jars were taken at random for 
analysis. For iron determination the food was dry 
ashed. The ash was taken up in dilute nitric acid and 
after adding thiocyanate the iron was determined color 
metrically by the use of a spectrophotometer. This pro 


cedure is accurate to within 0.5 ppm 


43 a 
‘ 
| 
atter 
packing pairs \! Pin \l Pin \l Tu ' 
! hs 
- 


TABLE 2 


Iron content (p.p.m.) of the top and bottom food of a jar 
and degree of surface discoloration 
(17 months after packing) 


Tinplat \iluminum caps 
Par Degree Irom Degree Irom ir 
Ne Vacuum of " Vacuum of dis 
colora Bort colora Bot 
tier lop tom thon Top tom 
Lamb S 
‘ 
! 4.8 
‘ 15 6.5 7 
RR 140 4 
Vewetable Soup 
i4 1 7.9 


The result of such analyses is tabulated in Table 2, the 


iron being expressed as p.p.m. The degree of surface 


discoloration is expressed numerically on the basis of : 

(1) Questionable darkening ; possibly explained by 
shadows cast by the contour of the surface. 

(2) Trace to slight darkening 

(3) Serious surface darkening: leading, perhaps, to 
questions concerning the wholesomeness of the 
contents of the jar 

(4) Pronounced and distasteful discoloration that has 
penetrated to a depth of 0.5 to 1.0 em. 


rom the vacuum record in Table 1 it is evident that 
by 10 months after packing there was considerable loss 
of vacuum. Sinee it has been found that hydrogen does 
not appear in baby food jars to account for this drop in 
vacuum, it can be explained only by concluding that 
there has been air seepage through the seal. It is a 
logical assumption that this is a gradual development 
and that undoubtedly there was some air seepage earlier 
than LO months, for example with Lamb Seup 105 days 
after packing, at which time the first surface darkening 
was noticed 

The data in Table 2 disclose that surface discoloration 
is detinitely linked with a higher iron content in the sur 
face food. The surface darkening with occasional alumi 
num caps also is accompanied by imerease in iron con 
tent of the surface food. The aluminum cap cannot be 
the source of this tron and there is no basis for assuming 
that iron can migrate from the bottom food and concen 
trate at the surface 

Three possible sources of this iron might be con 
sidered : 

(1) The periphery of the tinplate caps tend to 
accumulate rust and this may become detached. This 
however, occurs to an insignificant extent before pack 
ing and it is not beheved possible that stacking the caps 
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to place tinplate caps and aluminum caps on alternate 
jars resulted in iron contamination. 

(2) The steam line to the capper may be the source 
of contamination, but this was avoided by making cer 
tain in the installation that no iron weuld be carried 
over, 

(3) There is evidence that retort water, usually 
heavily laden with iron, more or less in a soluble form, 
finds its way through the seal. Caps sometimes “lift” 
during the process and later reseat themselves. The 
evidence points to this as being the most likely cause of 
contamination with iron. 

This increase in iron by 5 to 10 p.p.m. in 10 g. repre- 
sents, respectively, 0.005 to 0.01 mg. of iron. These 
amounts might be contained in so little retort water as 
not to be noticed in the jar. 

The cap often rests on the top periphery of the jar. 
The seal is on the side. Under such a condition it is 
plausible that the pressure on that portion of the cap 
inside the top periphery of the jar may exert a leverage 
action that tends to pry the side seal loose. Pressure on 
a top seal could have no such effect. 

The pressure on tinplate caps often causes the enamel 
to fracture where the cap rests on the upper edge of 
the jar. The enamel on aluminum caps does not frac- 
ture similarily. The higher baking temperature with 
aluminum evidently enables the enamel to resist frac 
turing and makes it less pervious to the food liquid. 


SUMMARY 

Surface darkening with strained foods in glass jars 
was found to be accompanied by a higher iron content in 
the surface foods. With tinplate caps this iron may be 
imparted by the cap. The fact that the surface food in 
relatively few jars with aluminum caps alse contains 
more iron and becomes dark, indicates retort water has 
entered the jar through the seal and contributed tron. 
With aluminum caps there is no surface darkening of the 
food except when there is contamination with iron, The 
seepage of retort water through the seal may result from 
the cap being temporarily lifted and is presumably facili 
tated by the leverage action of pressure on the central 
area of the cap to loosen the side seal. There was 
gradual loss of vacuum in glass jars with the caps and 
closures used. This becomes pronounced within a year 
In this respect tinplate and aluminum caps behaved 
alike. The air seepage supplies oxygen which assures 
ferric iron and in this way air seepage augments surface 
darkening. There was no evidence of corrosion on 
enameled aluminum caps, after 17 to 18 months, while 
tinplate caps had corroded areas under the enamel that 
appears intact 


LITERATURE CITED 


Kouman, Epwarp F. Corrosion of enameled tin plate covers 
on glass containers. /nd. Eng. Chem., 42, 1578 (1950) 

2. MeKay, Rosert J.. anno Wortrnincron, Roserr. Corrosion 
Resistance of Metals and Alloys. 1936, Reinhold Publish 
ing Corporation, New York 


176 
f 


Recent Advances in Potato Granule Technology‘ 
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Potato granules (dehydrated, pre-cooked potatoes 
in granular form) that reconstitute instantly on addi- 
tion of liquid are produced commercially by the “add- 
back” process. In this method a portion of the dried 
product is added to freshly cooked, mashed potatoes, 
producing a moist granular mixture that is subse- 
quently dried to a powder. Mechanical damage of tis- 
sue cells releases “free’’ starch that causes the recon- 
stituted potatoes to be undesirably pasty. The amount 
of “free” starch can be measured as a quality charac- 
teristic of potato granules. Package density and par- 
ticle size are other criteria that can be used in studies 
of processing factors. Such factors as moisture con- 
tent of the moist granular mixture, time allowed for 
moisture equilibration, and drying temperature have 
been observed to exercise significant effects on potato- 
granule quality. 


Potato granules ( dehydrated, pre cooked potatoes i 
granular form) are characterized by high package den 
sitv and great ease of reconstitution, .\ No. 10 can con 
tains enough for 100 servings of mashed potatoes, which 
can be prepared simply by mixing with hot water. The 
product consists in large part of separated, whole tissue 
cells and, on reconstitution, has a white color and typical 


potato flavor 

Commercial production received early impetus from 
the British Food Ministry during World War IT and 
has been under way about 10 vears. Production began 


he post-war vears and expanded rapidly 


in .\merica int 
to meet military requirements following the outbreak 


of hostilities in Korea. The method used has been the 


“add-back” process in which a large portion of dried 


product 1s recvcled by addition to freshly cooked and 
producing a moist granular mixture 


mashed potatoes, 
(Ison and 


that can Ie dehvdrated to a powder 
rington (2) have reviewed the literature and patents on 
this method and others for manufacture of dehydrated 


mashed potatoe 
igure 1 represents a flow diagram of such a process 


Raw tuber stock is washed, peeled, sliced, inspected and 


trimmed, cooked in steam, allowed to “steam off” (that 
Is, carnied ona belt, pre ferably under a he od to prevent 


drying, and allowed to cool), mashed, mixed thoroughly 


with previously dried granules, and dried with or with 
out an intermediate holding period and secondary mix 
Generally, drying is accomplished in pneumatic driers 
of which several tvpes are in use. Tray drying has also 


The dried product is 


screened and the small percentage that is coarser than 


been used on a comiberci ul sc ile 
about 20-mesh is withdrawn for use as livestock feed 
Phe pre duct that 1s pa kay 
all the material that issues from the drier and 1s taken 


ed consists of about 15 of 
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from the fraction passing through a sereen of about 60 


mesh. The remainder, including some of the material 
passing the 60-mesh screen and all of the imtermediate 
sized granules, is recycled as “seed” material 


There are no standard methods in the industry tor 


these unit operations. For example, peeling can be 


eliminated and peel fragments removed from the dried 


product by screening. Steaming off and pre-mashing are 


omitted in some operations in which the freshly cooked 


Raw Potato Tubers 
Wash | 
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Cook in Steam | 
Cool to 140 °F | 
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| Mash Between Rollers | 


3! [ Hold - Belts or Drums 815 
21 
Oo} 
@ 
=| Ula 
ai 
D 


| 
| 
| 
nterme 


vers 
| 

4 
| 
| 
| 
| 


215 

Ste F u 
stock Feed & 


Potato Granules 
Figure 1. Flow diagram of add-back process for potato 
granule manufacture 


potatoes are mixed dried miateria ontimnuously us 
they emerge trom the cooket \loisture content of this 
“pre-mix, type of mixer used, and duration of the 
period during which the premix is held before drying 
are known to vary. In addition to differences in the dry 
ing equipment used, there are extreme variations in 
drving condition Quality improvement and main 


tenance of unttormit luct are major problems 1m 


This study presents data indicating the 


the madustrs 


ay 
a 
ture 
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Moist 
Air Outlet 


ty 


relationship of variation in some of the unit operations 
te the quality attributes of potatoe granules produced 
Uniform package density is a very important quality 


factor, because recipes are generally more useful when 
expressed in volume measurement. Furthermore, for 
nnlitary procurement a maximum reasonable package 
density is specified to reduce packaging cost and to 
merease efficiency in the use of storage and shipping 
facilities. The texture of the reconstituted product is 
closely related to the manufacturing method. Rupturing Deflector 
of cell walls liberates “free” starch (starch not enclosed 
within cell walls), which will cause the reconstituted 
mashed potatoes to be pasty. The free starch can be 


extracted from potate granules as an approximate quan +—Receiver 


titative measurement of this quality factor. Studies on 
the relationship of free starch in granules to reconsti 
tuted mashed product are under way in this Laboratory 

In this report potate-granule quality is considered in 
terms of package density and amount of free starch. The 
effect of any change in process on quality of product ts 
masked initially by the fact that 80°) of the material im 
process was already there before the change was made 
The particle-size class ication of the material used as 


seed is important. Enough small granules must be 
Annular 


present to assure rapid equilibration of moisture in the 
Collector 


mixture of seed granules and fresh mash. Therefore, a 
Main 


successful process must provide adequate granulation 
Riser 


(adequate mixing and cooling to reduce the moist 
granular mixture to fine particles) so that a high per 
centage of material passing through a sereen of about Dry Granules 


OO-mesh can be produced. \ process can be considered tf 
satisfactory if about 4567 of the dried material is in the f Pre-mix 
snall-particle-size fraction. Large particles are slow Feed Chamber 


to equilibrate and are net a good seed material, There Extension 


n 


lore the coarse material must be removed from the 
Vibrating 
system. An inerease in this fraction, as well as a de Feed 
crease in the fine fraction, indicates improper control of Feed Chamber seal 
the process 
EXPERIMENTAL METHODS 

Laboratory preparation of potato granules, l’otatoes of the 
Russet Burbank variety were washed, sliced to a maximum 
thickness of about 4, inch with trimming and rejection of dis f 
colored or decayed portions, cooked in steam for 35 minutes, 
and mixed with seed granules to form batches of about 1300 g Hot Air 
(ranging from 500 g@. dried granules with 700 g. fresh mash to Figure 2. Air-lift drier. 
800 of dried with 600 of fresh) in a 6-quart planetary-type 
mixer at low speed with a spade paddle. An air stream was 
directed over the mixing bowl In runs where “no delay” ts a major part of the peel fragments and was discarded. All of the 
signified the product was mixed for 30 minutes and dried; where materials held on the No. 40 and No. 70 sieves plus some of the 
a delay period was specified, the product was held in an un material passing through No. 70 were composited for seed ma 
covered container for the appropriate period between two 15 terial for the next eyele. The remainder of minus-70 material 
minute mixing periods. The moist granular mixture was dried was the product yield 
in an air-lift drier in which the product was serew-ted into a In several experiments, quality of granules produced was 
reduced-pressure area in a vertical column. (This drier was related to changes in process variables. The moisture content of 
designed especially for the purpose by Olson and Harrington and the mixture of freshly mashed potatoes and seed granules was 
will be deserbed in a later publication.) An upward-directed varied between 35 and 45% by alteration of ratio of components 
hot air stream carried the product as it dried. The air-stream No delay was compared with 3 hours of delay. The inlet air 
velocity was reduced by increasing cross-sectional area and temperature of the drier was varied over a range of 212° to 
directed downward by a deflector mounted abowe the column 392° F, (100° to 200° C.). 
The product disengaged itself from the air stream and settled Each process was studied through 9 to 11 cycles to approach 
to the sloping sides of a collector, while the air escaped upward a steady state; thus the original seed material was diluted by 
past the deflector. (See Figure 2 for a schematic drawing of the addition of fresh mash with each cycle 
this type of drier.) The product was dried in two er more Pilot plant preparation of granules. | contirm laboratory 
stages to about 8% moisture content and screened through U.S results, runs were made on larger-scale equipment (about five 
standard sieves, The material held by the No. 16 sieve included fold) that processed about 30 to 40 pounds of raw potatoes per 
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RECENT ADVANCES IN POT 


hour in a semicontinuous operation Russet Burbank potatoes 


were washed and lightly peeled in an abrasion peeler, steam 
cooked on trays, allowed to steam off to about 140° F. (60° C.), 


? chrome-plated steel rolls set with 0.050-inch 


mashed betweet 
clearance, and mixed with seed granules in a 20-quart planetary 
type mixer for 2 minutes at low speed with a dough hook. The 
mixture of mashed potatoes and seed was further granulated by 
passage through a system consisting of a ribbon mixer, a slow 
moving interrupted-flight screw conveyor, and secondary 
mixer which metered the product into a vibrating feeder to an 
air-lift drier (Figure 2). In a single pass the moisture con 
tent was reduced to about 14% and the product cooled and then 
screened continuously through a commercial-type vibrating 
separator into fractions held on 16-, 24-, 40-, and 60-mesh 
screens, and passing through the 60. A fraction of the fine 
material representing the product yield was dried to about 8% 
moisture in the laboratory air-lift) drier Phe coarse fraction 
was disc arded, and the remainder was blended for use as seed 
material 

Pilot-plant runs were carried on for about 12 hours, but it 
was not feasible to operate for long enough periods to reach a 
steady state. Therefore seed granules from the same lot were 
used on pilot-plant runs for comparison of process variables 
Pilot-plant runs were continued until the original seed material 
had passed through the mixing and dryimg cycle about three 
times. Where a delay is specitied for a run in the pilot plant, the 
moist granular mixture was held in about 15-pound lots before 
it was ted to the secondary ribbon mixer 

Package density measurement. !’ackage density was meas 
ured by weighing, to the nearest gram, about 100 grams of thr 
fraction of potato granules passing through the finest mesh used 
and observing, in a 250-ml. graduated cylinder the minimum 
product volume obtained by tapping the cylinder vigorously about 
20 times on a hard surface, or until the volume was not reduced 
by further tapping Package density, expressed mn grams per 
cubic centimeter, ts reported for the terminal cycle the 
processes studied 

Measurement of free starch. Kelative amounts of free starch 
in potato-granule products were obtained in an empirical manner 
by determination of the total starch in’ solution following 25 
minute extraction of 2.5 & of product in 500 ml. of water at an 
initial temperature of 150+ 1° FF. with stirring for the first 5 
minutes. Starch was precipitated from the filtered extract by 
adding potassium acetate in aleohol, chillmg overnight and cen 
trifuging, and determination by the Anthrone method (3). Free 
starch was generally measured on the terminal cycle of a 


a few instances composites of the 


process studied, although in 
last 3 to 4 cycles were used 

Sieve-size classification of the dried material. Dried gran 
ules were classified with | S. standard sieves The fraction 
held by a No. 16 sieve was separated and discarded The re 
mainder was screened mechanically to separate plus-40 plus 70 
and minus-70 fractions. Size classification is reported as the 
mean percentage of minus-70 fraction of the terminal four cycles 
for laboratory studies and the terminal four hours of pilot plant 
operations 

Moisture determination. \loisture in the moist granular mix 
ture and dried product was measured by the toluene distillation 
method Pen-gram sample were used and distillation was 


continued 25 minutes 


EXPERIMENTAL RESULTS AND DISCUSSION 


Results of laboratory experiments are summarized in 
Figures 3 (a,b,c),4,and 5, Figure 3a shows a decreas 
in package density related to an increase in the moisture 
content of the pre-mix over a range of 212° F. to 392° I 
(100° to 200° C.) in drying temperature when a 3-hour 
delay time was allowed between, primary mixing and 
drying. Figure 3b shows that the amount of product 
passing through a No. 70 sieve decreased with increase 
im motsture content Of pre-mix over the sam drying 


temperature range, when no delay or a 3-hour delay 
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Figure 3b. Effect of moisture content 
distribution of dried product. 
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bution of dried product. 
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Figure 5. Effect of drying temperature on package density 
of final product. 


was allowed. Figure 3e indicates that the free starch 
extracted increased with an increase in moisture con 
tent of the pre-mix when no delay was allowed. In runs 
with no delay, minor differences in package density did 
not show significant trends related to moisture content 
of the pre-nux, nor did the amount of free stareh ex 
tracted for runs with 3 hours’ delay 

higure 4 shows an increase in amount of fine-particle 
size granules related to an increase in delay or holding 
time. In bigure 5, a general decrease in package density 
appears to be related to an increase im drying tempera 
ture. (In the equipment used, the input air temperature 
is closely related to the drying rate and it may be ques 
tioned whether or not the drving rate is the controlling 
variable rather than input air temperature. New equip 
ment is being designed to answer the question.) Delay 
time did not appear to influence significantly the package 
density or free starch; nor did drying-temperature dit 
ferences attect the percentage of material passing 
through a No. 70 sieve or the percentage of free starch. 
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Milot-plant runs were made to observe results obtained 
when moisture content of the pre-mix and delay time 
were varied. In Table 1, runs la and Ib were made 
under comparable conditions, as were runs Ila and [1b 
Raw material and processing procedure differed slightly 
hetween the two series, so that validity of cross compari 
son between groups | and II is questionable. However, 
package density and percentage of material passing 
through a OO-mesh screen decreased with increased 
moisture in the pre-mix, and percentage of material 
passing a 60-mesh screen was higher with a three-hour 
delay than with no delay. These data contirm the trends 
observed in the laboratory experiments. Data on free 
starch show no significant differences in the pilot-plant 
runs, possibly because of inadequate recycling. While 


only a few eyeles may be adequate to show significant 


TABLE 1 
Effect of process variables on product quality (pilot plant) 
Package Free 
Run I'r ss vartable studies density Fraction starch 
la Moisture content of pre-mix, 40 
Ih Moisture content of pre-mix , 7 
Ila Delay time, hours x4 
Delay time, 3 hours 


effects of process variables on some quality attributes 
such as package density, other quality factors, particu 
larly if differences are small, may not be observed to 
differ until the original seed material is diluted with 
fresh potatoes by reeyeling to the approach of a steady 
state, 

Because of the usual limitations that exist in extra 
polating the results of laboratory and pilot-plant re 
search to commercial operation, these data are, of 
course, not definitive. However, since these relative 
values have established well detined trends over a broad 
range of controlled variables, relationships can be drawn 
that should be applicable to commercial operations. By 
appheation of the findings presented here, a commercial 
processor Was able to increase the package density ol 
his product. Tle accomplished this improvement by 
operating with a lower moisture content im the pre 
mix. Hle was also able to account for fluctuations in 
package density caused by changes in inlet air tempera 
ture of lus drier in accordance with the trend shown in 


the laboratory experiments. 


CONCLUSIONS 


(on the basis of the laboratory data, contirmed in the 
pilot plant, it can be concluded that for the add-hack 
process of potato granule manufacture : 

(1) With decreasing moisture im the pre-mix, in the 
range of 35 to 45 percent, 

(a) Package density increases when suitable 
delay time has been allowed 

(bh) Minus-70 fraction of dried product increases, 
and 

(ce) Amount of free starch decreases if no delay 


time is allowed. 
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(2) With increase of delay time from none to 3 Weston, and FE. Breitweiser of this Laboratory for material and 
hours, the minus-70 fraction of dried product increases 
i (3) With decreasing drying temperature from 392 LITERATURE CITED 
' to 212° F. (or, perhaps decreasing drying rate as limited 1. Association of Official Agricultural Chemists, Official and 
by equipment used ), pac kage density mcreases Tentative Method j yses (1945 ed.), p. 404 
Onsox. R. H kRINGTON, W. Dehydrated mashed 
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Antibiotics in Food Preservation. I. The Influence of Subtilin on 
the Thermal Resistance of Spores of Clostridium Botulinum 
and the Putrefactive Anaerobe 3679*” 


R. LEBLANC,‘ K. A. DEVLIN, ano C. R. STUMBO 


The State College of Washington, Pullman, Washinat 
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A report covering results of a study designed to 212° BF fie C4 Phough opinions which have been 

determine if subtilin in relatively low concentrations | » 7 « ; : 
CAPTFessec 6) regarding the etthicacy of a 

(3.5 to 14 p.p.m.) in a food would decrease the re- 

sistance to heat of spores of two important food spoil- 


age bacteria. Temperatures employed were in the 


number of antibiotics in food preservation are some 


what contradictory. it would appear that the posstbili 


range of those commonly employed for processing low- ties for using antibiotics solely as agents to inhibit de 
acid foods. Times required at the various tempera- velopment of spoilage bacteria, not killed by mild heat 
tures, to destroy 90% of the spores present in a food treatments, are not too encouraging. !lowever, because 
containing the various concentrations of subtilin, are 

results to date are very limited, any conclusion in this 


compared. Results of the study indicate that spores 
of the Putrefactive Anaerobe 3679 or Clostridium 
botulinum are appreciably less resistant to heat when Phe objective of the current study, a portion of which 
suspended in a food containing small amounts of sub- 
tilin than when suspended in a subtilin-free food. The 
effect of subtilin on resistance was consistent at all 
temperatures employed. 


regard would certainly b premature 


is described herein, has been to determine whether cet 


tain antibiotics present foods relatively small 


ainounts would reduce the resistance of bacterial spores 


to heat, and if so, to what extent. The objective is based 


on the assumption that, 1 small amounts of an anti 


In recent vears the possibility of using various anti 
Inotic would reduce the heat resistance of spores, it 


hietics as food preservatives has engaged the attention 
of a number of investigators (7, 2,3, 4,5, 6, and others) might be possible to reduce, accordingly, the severity of 
No attempt will be made here to review published re 


ports in detail It is believed sufficient to point out 


heat processes given certain food items. In other words, 


is it possible through the addition of an antibiotic on 


antibiotics to produce sterile foods by applying heat 


wherein the objective of the study deseribed differs from 


processes less severe than those currently employed? If 


that of related studies conduced by other investigators 


so, it might allow the production of higher quality heat 


In reviewing published reports one comes to the con 
processed food . the kee ping quality of which would net 


clusion that, generally speaking, the objective has been 
depend upon any amount of antibiotic remaining in the 


to find an antibiotic which when present in foods in 


relatively small amounts will inhibit development of foods subsequent to their being heat processed 
spoilage bacteria capable of surviving extremely mild Phis report deals only with findings relating to the 
heat treatments [in the order of 5 to 10 minutes at influence of the antibiotic subtilin on the heat resistanes 
of spores of ( lostridium botulinun tram O62)" and 
* Scientific Paper No. 1130, Washington Agricultural experi the Putrefactive Anaerobe 3679 
ment Stations, Pullman. Project No. 1101 
Part of the work reported hereim was done under contract 
with the U.s Seccundltine of Agriculture and authorized by the EXPERIMENTAL METHODS AND RESULTS 
Research and Marketing Act, 1946. The contract is bemg super Production and handling of spore suspensions. All pro 
vised by the Western Regional Research Laboratory of the cedures involved in media preparatio no spore production, and 


Sureau of Agricultural and Industrial Chemistry 
© Present address— American Can Company, Research Labora 


(obtained in 1948 from Mr. ¢ | Pownsend, National Can 


San Francisco, California 


tories, 


f 
| 
i 
: 
} 
ners Association, San Francisco, California 
i 


mo oestimation of spore concentrations were the same as those 
described elsewhere (48). A liver broth medium was employed 
for production of spores of P. A. 3679, and a beef heart medium 
for production of C. botulinum spores. A single suspension of 
spores of each organism was produced in sufficient quantity for 
the entire study covered by this report. The spore concentra 
tion of each of the two suspensions was estimated by the tech 
nique employing the thermoresistometer* (7, 8) for destroying 
vegetative cells and activating spores. The number of P. A. 
3679 spores per ml. of the one suspension was estimated to be 
73,000,000, This value was the average of counts obtained from 
five replicate determinations The number of C. botulinum 
spores per ml. of the other suspension was estimated to be 
85,000,000. Similarly, this value was the average of counts 
obtained from four repticate determinations. Subcultures from 
the diluted suspensions upon which all spore counts depended, 
were incubated 90 days at 85° F. (29.4° C.). For all subcul 
turing, Yesair’s medium as described by Wynne and Foster (9) 
was used 

Preparation and heating of food samples. A commercially 
prepared canned pea puree, to which was added various amounts 
of subtilin, was used throughout the study as the medium in 
which to suspend the spores for heat treatments. The subtilin 
employed for Experiment | (see Tables 1 and 2) was supplied 
by the Western Regional Research Laboratory, Albany, Cali- 
fornia; that employed for Experiments I] and IIL was supplied 
by Chas. Pfizer and Co., Brooklyn, N. Y. The potency ‘ of the 
WREL preparation was 70% while that of the Pfizer prepara 
tion, was 57.5% 

In preparing material for the food samples, the appropriate 
amount of either preparation of subtilin was added to a given 
quantity of pea puree so as to give the desired subtitlin concen 
tration in terms of parts of pure subtilin per million parts of 
puree (0.0, 3.5, 7.0, or 14.0 p.pam.). This was accomplished by 
preparing a solution of the respective preparation and adding 
appropriate amoutits of the solution to given volumes of pea 
puree. To assurg uniform distribution of the subtilin, each 
subtilin-puree preparation was mixed in a Waring Blendor for 
10 minutes. Care was taken to avoid greater than necessary 
dilution of the puree 

Stock spore suspensions prepared as described above were 
diluted with sterile distilled water so as to give the desired num 
ber of spores per QOL ml. of the tinal dilution. This tinal dilu 
tion also contained subtilin in a concentration of 0.0, 3.5, 7.0, 
or 14.0 p.pam. as desired. This permitted mixing quantities of 
spore suspension and pea puree of the same subtilin concentra 
tion, EKach imoculated food sample was prepared by adding 
0.01 mi. of the appropriately diluted spore suspension and 
approximately twice this volume of pea puree to a thermore 
sistometer cup and mixing the suspension and puree with a 
sharpened inoculating needle. Each sample contained 7,300 
I’. A, 3679 spores or 42,500 ©. botulinum spores and 0.0, 3,5, 7.0, 
or 14.0 p.pam. subtilin 

Samples so prepared were subjected in the thermoresistometer 
to temperatures indicated in column 1 of Tables 1 and 2 for 
predetermined times. With the exception of control samples in 
Experiment [, inoculated with P. A. 3679 spores, six replicate 
samples were subjected to each time-temperature relationship 
employed. Twelve control P. A, 3679 inoculated samples were 
subjected to each time-temperature relationship employed in 
Experiment |. In cach case an attempt was made to choose 
times such that the six samples (in the one case twelve) sub 
jected to a given temperature for the longest time would be 
sterilized, while none of the six subjected to a given tempera 
ture for the shortest time would be sterilized. (The two blank 
spaces in Table 2 denote failures in this respect.) Between the 


The thermoresistometer used throughout this study was 
kindly loaned to us by Food Machinery and Chemical Corpora 
thon, San Jose, California 

‘Potency values as given here are those furnished, with the 
subtilin preparations, by the Western Regional Research Labora- 
tory and by Pfizer and Co., respectively. They were determined 


by microbiological assay 
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TABLE 1 


Calculated time (min.) for 90% destruction of P.A. 3679 
spores subjected to the indicated temperatures while suspended 
in pureed peas containing the indicated concentrations 
of subtilin 


D values for P. A. 3679 spores in peas 


Temp contaimmg subtilin 
Exp. 
4 5.4 74 
1.75 1.07 S44 
Hts 48 
1.57 bol 
t 1.428 4 4 
7 t 4 
Exp 
ol ; 7 
1.68 O88 x 
44 
TABLE 2 


Calculated time (min.) for 90° destruction of C. botulinum 
spores subjected to the indicated temperatures while 
suspended in pureed peas containing the 
indicated concentrations of subtilin 


D values for C. botulinum spores in peas 
contaming subtilin 
Expt 
4 41 1. 164 
1.436 
126 198 
kxp. tl 
33 1.74 1.89 
kxp ttl 
( 14 
) 


longest and shortest times a number of other times were selected 
so that the & to 12 times employed increased from shortest to 
longest by a small but consistent interval. By so selecting the 
heating times, a number of the intermediate times employed 
with cach temperature resulted in a number but not all of the 
six samples, subjected to a given temperature for each of thes 
intermediate times, being sterilized. Consequently, trom results 
obtained it was possible to calculate by methods described else 
where (8) the most probable number of spores surviving a num 
ber of the time-temperature relationships employed. Knowing 
the initial number of spores per sample and the most probable 
number surviving a given time-temperature relationship, it was 
possible to calculate the time required at a given temperature 
to destroy 90% of the spores This time is designated as the 
“D" value and as may be noted from Tables 1, 2, and 3 has 
been used to express relative resistance of spores suspended in 
pea puree containing various amounts of subtilin 

Each food sample subjected to a designated time-temperature 
re lationship Was trmmediate ly thereafter ejected from the therme 
resistometer into a tube of Yesair’s pork infusion agar (approx 
20 mi.) which contained no subtilin. The tubes were allowed to 
remain undisturbed until the agar had soliditied, sealed by add 
ing approximately 2 ml. of warm parattn-parattiin oil-vaseline 
mixture, and placed in an incubator thermostatically controlled 
at approximately 85° F. (294° C.). Each tube was examined 
periodically during incubation for development of bacterial 
colonies From the record of these observations it was possible 
to calculate D values as described above. All values reported 
in this paper are tor subcultures incubated 90 days 


— 
| 


IN FOOD 


ANTIBLOTICS 


TABLE 3 


Average time (min.) for 90% destruction of P. A. 3679 and 
C. botulinum spores subjected to the indicated temperatures 
while suspended in pureed peas containing the 
indicated concentrations of subtilin 


Average D values for spores in peas 
ontaining subtilin 


1.5 p.p.m 7.0 


RESULTS AND DISCUSSION 


lhe D values, obtained for P. A. 3679 spores heated 
while suspended in pea puree containing various 
amounts of subtilin and subcultured in a subtilin-free 
medium, appear in Table 1. Similarly D values obtained 
for C. botulinum appear in Table 2 
values obtained for spores of the two organisms in the 3 
Thermal death 


\verages of D 


replicate experiments appear in Table 3 
time curves based on values in Table 3 for spores of 
I’, A. 3679 suspended in subtilin-free puree and in puree 
containing 14.0 p.p.m. subtilin are plotted in Figure 1 


O VALUE (MINUTES) 


.04 
.03 
02 + 
| 
240 250 260 270 
TEMPERATURE (Fr) 


Figure 1. Thermal death time curves for spores of P. A. 3679 
Top curve. For spores heated while suspended in subtilin 


free pea puree. 
Bottom curve. For spores heated while suspended in pea 


puree containing 14.0 p.p.m. subtilin. 


PRESERVATION 


Corresponding thermal death-time curves for spores of 
( hotulinum are plotted | Vue 2 lor the sake of 
clarity, thermal death-time curves for the spores heated 


while suspended in puree containing 3.5 or 7.0 p.pam 
subtilin were not included in the tigures. llowever, 
examination of values in Table 3 will reveal that had 
these curves been plotted they would have fallen be 
tween those plotted and in positions in accordance with 


the concentrations of subtilin involved 


VALUE (minuTES) 


230 240 250 260 
TEMPERATURE 
Figure 2. Thermal death time curves for spores of C. botulinum. 
Top curve. For spores heated while suspended in subtilin 
free pea puree. 
Bottom curve. For spores heated while suspended in pea 
puree containing 14.0 p.p.m. subtilin 


As a result of our efforts to conserve pace by pre 


senting results only in summary form it may not be 
apparent from the foregoing that the values reported 


are based on results obtained from a large number of 
involved 


inoculated food sample Kach experiment 


the preparation, heating and observation 


of more than 2,000 food sample Including samples 


involved in making spore counts, in conducting range 
finding determination ind in conducting the three 
replicate experiments, more than 10,000 samples were 
involved in all. These facts are mentioned in justifica 
tion of the confidence which we place in the results 


obtained. It may be noted upon examination of Table 


1 and 2 that essentially the ame result were obtained 
in each of the three replicate experinnent We feel 
that this is particularly notewortl e experiment | 


temp. (°F 
0.0 14.0 p.p.m 
. P. A. 3679 
1.04 1.872 0.704 
421 1.26 0.930 1.193 
4 
hotulinumy 10 
» 1.7 15? 8 | | 
2 | 
10 
| 
3 | 
2 
10 
+ } J T T T 
4 + + + ; + + + 
os | | 
2 | | | | 
02 
1.0 T | | | 
5 | | | 
4 j | 
3 | | 
2 } | | | 
10 | | 
. 08 | 
06 } | | | 
05 | | | 
| 
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was conducted by Mr. LeBlane and Experiments II 
and II] by Mr. Devlin almost a vear later. Also, as was 
noted earlier, the subtilin employed in Experiment | was 
from a different source than that employed in Experi 
ments If and III 

One might conclude from the results presented that 
subtilin as employed here materially reduced the re 
sistance of spores of both I. A. 3679 and C. botulinum 
to heat. This reduction in resistance obtained regardless 
of temperature in the range employed. Before drawing 
definite conclusions with regard to the direct effect of 
small amounts of subtilin on resistance, it was necessary 
to examine the possibility that small amounts of subtilin 
carried into the subculture medium by the sample, in 
hibited germination of surviving spores or growth of 
vegetative cells arising from surviving spores. Sub 
tilin carried into the subtilin-free subculture medium in 
this manner was diluted by the medium approximately 
1,000 times 

\ limited number of experiments were conducted to 
determine if quantities of subtilin in the subculture 
medium, equivalent to those carried over by food sam 
ples containing 14.0 p.pam., would inhibit spore germi 
nation or growth of vegetative cells of the two organisms 
employed in studies described above. Results of these 
studies, though limited, indicated that these small quan 
tities of subtilin (about 0.014 p.p.m.) did not detectably 
influence either spore germination or growth of vege 
tative cells of these organisms. There still remains the 
possibility, though it may be remote, that when spores 
are heated in the presence of subtilin, the subtilin: is 
tenaciously adsorbed by the spores; and, even though 
the spores are transferred to a subtilin-free medium, the 
subtilin may be retained by the spores and thereby exert 
inhibitory effects. This postulates a mechanism of action 
of subtilin which has not been studied; but, if such a 
mechanism obtains it would probably, for all practical 
purposes, be just as effective in preventing bacterial 
development as if the action were truly lethal 

Whatever the mechanism of action of subtilin” re 
sponsible for the observed reductions in resistance of 
spores to heat, we can conclude that the effects noted 
have been detinite and readily reproducible. Sum 
marizing further the data in Table 3, it is found that on 
the average the resistance of TP’. A. 3679 spores sus 
pended in pea puree containing 14.0 p.pan. of subtilin ts 
only about 47°) of the resistance of these spores sus 
pended in subtilin-free puree. Similarly, the resistance 
of C. botulinum spores suspended in the puree contaim 
ing 14.0 p.pan. of subtilin is only about 63° of the 
resistance of these spores suspended in the subtilin-free 
puree 

It cannot be overemphasized that the results obtained 
are for spores of a single strain of each, P. A. 3679 and 
( botulinum suspended mn only one food product Be 
fore general conclustons can be drawn relative to the 
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efficacy of subtilin in reducing bacterial spore resistance 
to heat, its effect on resistance of spores of many species 
and of many strains of these species, e.g., C. botulinum, 
will have to be carefully determined. Further, if such 
indicated laboratory studies yield results comparable 
to those reported here, investigations in which practical 
operating conditions are closely simulated will neces 
sarily have to precede any recommendations for the 
commercial use of subtilin as a food preservative. These 
facts are pointed out to emphasize that the results pre 
sented are in no way intended to infer the use in the 
near future of subtilin as a food preservative. Such use 
may eventually come about, but certainly it can not until 
far more research has been completed. Studies are now 
in progress involving several different species of bacteria 
important in food spoilage, including a number of strains 
of C. botulinum. In addition, the efficacy of a number of 
other antibiotics is under study. 


SUMMARY 


Results of the study reported herein indicate that 
spores of IP. A. 3679 or C. botulinum are appreciably 
less resistant to heat when suspended in a food contain- 
ing small amounts of subtilin than when suspended in 
a subtilin-free food. The results reported are for spores 
of only one strain of each organism suspended in one 
food product, pea puree. Hlowever, it is felt that the 
practical implications of this limited study are such as 
to emphasize the need for its extension to include a large 
number of strains of virtually all of the more important 
heat resistant food spoilage organisms in a wide variety 
of food items. Until such an extended study has been 
completed, definite conclusions relative to the possible 
commercial application of subtilin as a food preserva 
tive adjunct cannot be drawn.® The same may be said 
with respect to any other antibiotic 
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In triangular taste tests requiring selection of the 
odd sample, results have at times indicated that the 
taste differences may have been somewhat obscured 
by the test procedure itself. Therefore experimental 

parallel taste tests (using differing concentrations of 
quinine or dextrose in aqueous solution) were carried 
out to compare odd sample selection by the triangular 
test with judgment of taste quality intensity by the 
two-sample procedure. The two-sample test results re- 
flected discrimination of higher statistical significance 
than did those of the triangular tests. 

Quality judgments made within these experimental 
triangular tests also achieved higher significance than 
the corresponding odd-sample selections. In fact, there 
was little, if any, tendency for tasters correctly select 
ing the odd sample to be more correct than the others 
in their quality judgments. 

These findings demonstrate that assessment of taste- 
test methods is advisable to assure their effectiveness 
under the given conditions. 


' Principles and procedures of objective taste-testing 


applicable to beer have been treated in our Laboratories’ 


journal ® over the years in a number of articles, notably 
those by Metzner (9), Bengtsson and Helm (2). and 
Helm and Trolle (6). These papers gave particularly 
e of statistical techniques a 


detailed treatment to the 
connection with the 2-sample and triangular taste 


testing procedures, and these procedures have since been 


widely empl ved in the testing of foods and beverages 


Phe triangular test, in which the taster is required to 
designate the odd sample of a group of 3 samples, 2 
being alike and one different, found especially extensive 


application following its use by Gray, Stone and Athi 


(4) at these laboratories in a study of the influence of 


oxidation on aroma and flavor of bottled: beer 


frequently, however, the triangular testing re 


flected much less taste discrimination than would he 


For example, when samples were compared 


ted 
ob 


hy aroma alone the percentage of correct choices 


tained was often greater than when no attempt was mace 


to separate odor and taste impressions In view of sucl 


considerations, it was natural to question whether the 


taste-test procedure itself might cause taste difference 
to be less noticeable: the literature, however, contains 


data comparing taste tests on the basis of 


prac tically no 
actual trials 


Helm and Trolle (6) did compare the triangular and 


2-sample procedures, but primarily for the purpose ot 
per 


selecting a panel of “expert” beer tasters 


centages of correct identifications were practically the 


but owing to the specialhy prepared samples used 


same, 


were so high as to obscure any possible superiority of 


Such an experiment would 


learly with ma 


one test over the othe 


probably show any inequality more ¢ 


A Comparison of the Triangular and Two-Sample 
Taste- Test Methods 


ALBERT J. BYER anp DOROTHY 


\BRAMS 


terials of small, although still demonstrably perceptible, 


taste ditterenc requirement, it was felt, could 


most conveniently be attained by use of solutions of pure 


substances of relatively taste characte the con 


centrations being adjusted, insofar as practicable, to 


give triangular test results corresponding, for the panel 
to employed, to betwee! ( and 5% levels 


sivnificance (see tootnotes bande to page 186) 


METHODS AND MATERIALS 


\mo the vari ist pualiti making up beer or al 

Ha t { greatest 1 t are bitterne ind sweetness (Cor 
veett \ he t d drvin ) hence pure 
iving these taste qualits vere employed, in aqueous 

t ite t the hitterne tests and dextrose for 
test The i tration were decided 

itt elimina t la t a ited their taste 


red significance level 


t t full-s« bi t lutions contamimne 
0.0075 and 0.0050° respectively of quinine ilfate, there were 
ect selecti in ft triangular test than had been 
1 A second t ‘ rdingly made with solution 
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| thre trie t contained 119% 
1.40 espect! 
| } of ltot tuste panel mem 
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ted whether the imp! t i ‘ idered veeter 
the unple tests designated 
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horators taste-testing precautions were 
foward se i ndent se t When taking the 
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TABLE 1 
Taste-test results by triangular and two-sample procedures 
N 
Per tage of 
rect t lect 
t x 
t f 
Obtained kx ted \ tar 
t bet te 0 t % vs 
Prias test same 
ple test bitte my 
Second bitterne test (Ou ne fate tion % ¥ ‘ 
Triangular test (for selection ld sample Ve 
Te ample test (for ect f more bittes mple 
Trial 
Trial 2 14 54 " 
! r test f t ' 
Prial 1 45 09 


angular test this was the sample selected as odd, and the taster 
had merely to check on a ballot whether it was considered more 


hatter or less bitter Cor more sweet or less sweet) than the others 
ineomspireuous code marks on the bottom of the glasses identified 


them to the personnel conducting the tests 


DISCUSSION OF RESULTS 


Odd sample selection vs. 2-sample test. The mum 
hers, or even the proportions, of correct responses in 
the 2-sample tests and of correct odd sample selections 
in the corresponding triangular tests, although given in 
Fable 1, should net be directly compared in the evalua 
tion of the 2 test methods, since the chance expectation 
of 'y that a taster will choose the odd sample correctly 
in the triangular test is smaller than the chance expecta 
tion of '. that he will correctly select the more bitter 
(or more sweet) sample in the 2-sample test. The num 
hers of correct selections m excess of chance expectation 
are accordingly given also in terms of standard devi 
ations oro units,” as with panels that are fairly large and 
of about the same size, equal deviations in # units cor 
re spond closely to equal probabilities of occurrence of 
the results by chance, the greater the deviation, the 
smaller being the probability that the results reflect 
chanee variation and the greater being the significance 
attached to the tasters’ discrimination.’ 

Phe tabulation of the deviations in o units shows that 
in all 3 experiments more significant results were 


Number of @ units m exce of chance expectation 
Np 
where 
N total number of tasters 
" actual number of correct choices 
p probability of a correct choice by chance 
7 probability of an incorrect choice by chance 
The term Np in the numerator ts the number of correct s« 


lections expected by chance. The denominator, V Npq, gives the 
number of choiees equal to o and ts taken as positive 
The following tabulates 


Inlity that an equal or greater excess of @ units ahove chances 


ipproximate values of the proba 


expectation would occur merely by chance (17] 


Number of t 
char babilit nee esignat 
xpectat 
t ant 


obtained in selection of the more bitter (or more sweet ) 


sample in the 2-sample test than in selection of the odd 


sample in the triangular test; thus the 2-sample test 
gave more clear-cut evidence of a taste difference 

Odd sample selection and quality differentiation 
within the triangular test. Ihe shortcomings of the 
triangular test for selection of the odd sample are further 
revealed by internal evidence of the triangular test 
results themselves. As mentioned above, besides being 
asked to select the odd sample in the triangular test, 
each taster was asked to state whether the sample so 
selected was considered more bitter or less bitter (01 
more sweet or less sweet) than the remaining two. 

In the procedure described by Bengtsson (7) such 
supplementary statements would be taken into con 
sideration only when made by tasters who selected the 
odd sample correctly. The experiments described here 
in, however, dealt with solutions of known concentra 
tions, so that regardless of the tasters’ correctness in 
selection of the odd sample, it was possible to tell 
whether its quality designation as more bitter or less 
hitter (or more sweet or less sweet) correctly reflected 
whether the solution was of the higher or lower con 
centration. (in this basis these suplementary designa 
tions could be treated as 2-sample test results unrelated 
to success or failure in the selection of the odd sample 

It can be seen from Table 2 that in all 3 tests the pro 
portion of correct quality designations is significantly 
greater than the 50% expected by chance, with little 
difference, on the whole, between the tasters who were 
correct in their selection of the odd sample and those 
who were incorrect. The conclusion seems justified, 
therefore, that the latter showed a significant degree of 
ability to discriminate which was not made manifest in 
the selection of the odd sample in the triangular test. 

That the triangular test should be found relatively less 
sensitive than the 2-sample test in these experiments 
probably reflects in large part inherent limitations oi 
flavor perception. The impression of a flavor which a 
taster retains as he proceeeds from one sample to an 
other can apparently be appreciably imfluenced, as by the 
order in which the samples are presented and the number 
of samples. Also the substance tasted may partially 
desensitize the taste organs. At any rate, as the number 


x! g? ant 
mere less *** tvery highly significant) 


TABLE 


Taste quality intensity designations (more bitter or less bitter, or more sweet or less sweet) in triangular test 


of samples per test is increased, the taster is likely to 
become more confused in his comparison of one sample 
with those preceding. While these experiments were 
limited to simple substances and insofar as possible to 


2 taste characteristics, tests of more comple ‘ 


materials 
have led other workers also to express the opinion that 
presentation of only 2 samples allows the most critical 
comparison. An example may be found in the report by 
Maclean and Wickens (4S) of their use of taste tests im 
ranking 6 cacaos. The detailed statistical treatment re 
cently given by Schette (7) to test designs in which a 
number of samples are judged two at a time further 
illustrates the usefulness of the 2-sample technique, 
even for multi-sample comparison 

When triangular tests are used, it appears that di 
crimination may sometimes be better demonstrated by 
inclusion, where feasible, of a quality question (such as 
whether the sample chosen as odd is more bitter or les 
hitter, or more pleasing or less pleasing ) and by analysis 
of the answers given not only by the tasters who select 
the odd sample correctly but also by those who do not 
It is of interest in this connection to note that this pos 
sibility of taking advantage of quality designations by 
those who select incorrectly is lost in the type of 4 
sample test wherein the taster 1s required to arrange i 
pairs 2 samples of each of 2 products. This test has 
been referred to by Lockhart (7) as equivalent statisti 
cally to the triangular test 

\ possible alternative to the triangular test is the two 
sample design for beer testing described by Bengtsson 

>) which may be used as a test for both difference and 
preference and requires each taster to take a 2-sample 
preference test twice. Should the results not show an 
over-all preterence, a detectable taste difference might 
nevertheless be revealed if sigmificantly more tasters 
were consistent in their choice than would be expected 
by chance Such consistency would be taken to indi 

beers were different, one group within 

panel preferring one beer, and another group pre 
ferring the other beer 

This design could be extended to give the 2-sample 
test 4 times to each taster, the 6 ditterent presentation 

nts possible being randomized as shown be 


has the advantage ol permitting separate 


of the entire panel 
each presentation ordet 


Six Presentation Arrangements of Two Orders in Four Tests 


The results obtained in the experiments with 
d with caution 


Nevertheless, 


found between 


sunple substances must of course 
to complex materials such as beer or al 
the consistent difference in effectivenes 
odd sample selection in the triangular test and quality 
designation in either the two-sample or the triangular 
test, in each of the three experiments described, sug 

that any decision a » the taste test design to be 
a given situ n requires careful prelimi 
ctivene 


investigation the procedure 


id under the cond 


with the specific materia 


tions involved must be taken into account. This may be 
particularly important when usual most test 
the taste differences are very large 
Specifically, where contemplated, 
consideration should be triangular test 
modifications . lesigns may more accu 
rately reflect | taste 


differences 
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Notes 
On Plank’s Rational Method of Grading Food Quality 


fustitule of / Vandsk 


Numerical grading or scoring systems are continually 
writers have at 
underlying rationale. An 
apparent exception is R. 1’. Plank to whose “Rational 
Methods for Grading Food Quality” (4, 5) favourable 
(¢.g 1,2, 3,6). Plank’s 
certain dith 


worthwhile to draw atten 


used im sensory tests of food, but few 


tempted to discuss the 


reference continues to be made 


arguments, however, involve unresolved 

culties or errors and it may be 

tion to them here 
lank introduces 


descriptive terms running from “perfect” to “unaccepta- 


three concepts as follows: (a) 


ble,” (b) a “quality-percent” varying from 0% to 100%, 
and (¢) numerical grades, from 0 to 10 

lLlowever, as far as one can see Plank does not give 
three identities. Sometimes 


these concepts 


“Noten,” 7) appear equivalent to the deserip 


separate 
grades (ol 
tive terms, but a number of graphs are also given on 
which quality-percent and the deseriptive terms are 
plotted together on one axis, agamst the grades on the 
other 
with his descriptive terms and with his quality-percent 
Naturally enough, Vlank’s chosen grading system gives 
a straight line when plotted against his quality-percent 


More generally, Vlank’s grades seem synonymous 


(Figure 1 in each paper) whilst for grading systems 
other than his own “the line correlating grade and qual 
ity deviates very much from the desired straight line” 
(5) 
seems therefore to arise 


Mlank’s criticism of other people’s grading systems 
solely from his own confused 
verbal definitions 

More important than this confusion is Plank’s ap 
parent assumption that quality has already been quanti 
Thus, “the fundamental supposition 


tatively measured 


of any rational grading is that the number 


the grade be proportional to the quality of the property 


expressing 
to be measured” (5). (Or again, “an equal difference in 
grade numbers must correspond with an equal difference 
that it 
known what “an equal ditterence in quality” means and, 


in quality This assumes not only is already 
presumably, that this meaning has been agreed to by 
different that 


affairs is both possible and desirable. 


investigators, but also such a. state ot 
That, however, ts 
just the problem: issue 

Mlank does not discuss how his concept of “quality” 
could be observed even qualitatively. (Quantitatively, he 
considers that “it is reasonable to assume that the ditfer 
ence in quality between good and fair ts equal to that 
between fair and poor” (3). But neither the terms 
“good,” “fair,” ete. nor the conditions under which this 
“equality” is to hold are detined, nor is a general princi 
ple given by which differentiation could in fact be mace 
Lhe verified ner 


disproved 


statement, therefore, can neither be 


KHRENBERG 


/ onde il 


Hospital Denmark 


lhe failure to give precision to the concept of “qual 


itv” in another form in the later sections otf 


Mlank’s papers, where he defines an “integral grade” 


appears 
of quality as the sum of numerical assessments of dif 


ferent factors (i.e. odour, flavour, appearance, fat and 
loads, ete. ) 
Plank’s account does not seem to allow 
that this 


supposed to represent) o1 


mineral content, bacterial variously 
weighted. Now 
for the direct observation of whatever it is 
“integral grade” might be 
measure, so that again one cannot verity whether or not 
the integral grade is in any sense true or correct 

Lesser queries may occur to the readers of Plank’s 
papers. For example, there is the fact that in making 


any measurements-—of length let us say—-one decides 
beforehand to measure only to the nearest inch, halt 
(on the other hand, there 


“errors of measurement” that become 


inch, or whatever it may be 
will also be those 
apparent in considering the reliability (as opposed to the 
sensitivity ) of one’s measurements. Should these two 
concepts be confused, as Plank seems to do? 

Further comment on Plank’s approach to the rationale 
of numerical scoring scales can hardly be made without 
introducing ideas not mentioned by him. [Enough has 
perhaps been said here to indicate the paradoxical post 
tion of the subject when it is recalled that Plank was 
practically the only contemporary reference on scoring 
given in the review of the literature for the recent con 
ference on “Sensory methods for measuring differences 


in food quality” (0) 


This note has arisen out of work carried out on behalf of the 
Department of Scientific and Industrial Research (Food Inves 
tigation 


December 1, 1952 
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Where does it turn 
into vitamin A? 


| Ese a few years ago it was 
held that carotene, the in- 
gredient that prompts mothers 
to urge carrots upon their off- 
spring, is converted in the liver 
into vitamin A. (That's where 
95°. of the vitamin A in the 
human system is stored. ) 

But recently it has been 
found that actual conversion 
takes place in the lining of the 
intestine as food is absorbed. 

This discovery was first made 
on rats and later found to be 
true for other animals, man 
probably included. 

This leads to the question of 
whose intestines can do the 
best job of splitting carotene 
molecules into vitamin A mole- 
cules. We find that rats can do 
it very well, better than meat 
eaters like dogs and cats. Man, 
judged by how his intestine 


converts carotene, appears to 


be more of a carnivore than 
most vegetarians will admit. 
All this is typical of the kind 
of information that we are con- 
stantly accumulating as part 
of our program of research on 
vitamin A properties and ac- 
tivity. We do this to assist you 
better with any problem in- 
volving the utilization of vita- 
min A and its formulation in 
pharmaceuticals and foods. 
For your production require- 
ments, we produce vitamin A 
in a wide range of potencies. 
For information or a quota- 


tion, write, wire, or phone 


DISTILLATION PRODUCTS 
Rochester 3, N. Y. 
Division of Eastman Kodak Company 


Sales offices: New York and Chicago 
e W. M. Gillies & Co., Los Angeles 
and San Francisco e¢ Charles Albert 
Smith Ltd., Montreal and Toronto 


leaders in research and production of vitamin A 


Also... vitamin E... distilled monoglycerides ... 3500 Eastman Organic Chemicals for science and 


industry 
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with a little added 


See for yourself how so little Huron 
MSG brings out so much MORE of 
the good flavor of your own sausage, 
hams and bacon. 12 oz. of Huron 
MSG is enough for 100 Ibs. of sau- 
sages. For free working samples or 
technical advice, write Technical 
Service Department at any of ad- 
dresses below. 


Abstracts 


(Continued from page 22 preceding technical papers) 
Gilyeollic aldehyde and triose phosphate condense in the 
presence of an aldolase prepn. from peas, to give D-xylulose 
The metabolism of pentoses is discussed 


Structure of glycogens and amylopectins. I. Enzymatic deter 
mination of chain length. 

B., Lagner, J., Cort, G. T. J. Biol. Chem 
199, 631-51 (1952) 

Using the enzyme amylo-1, 6-glucosidase, the pereent ot end 
groups found on amylopectin varied from 5.9 to 4.1. The ay 
chain length for potato amylopectin was 22. From = enzymati 
degradation it was also concluded amylopectin can be repre 
sented by a multibranched or tree-like structure 


Building proteins. 

Sci. American, 187, 44, November, 1952 

\ttention is called to a report to the American Inst. of Biol 
Sciences on the reproduction of tobacco mosaic virus trom mitre 


gen of ammonia instead of amino acids 


New amino-acids in young apple fruits. 

Hume, A. ano Artuincton, W. Nature, 170, 659-60 
(1952) 

Four ninhydrin reacting substances were obtained in exts. of 
Worcester Pearmain apples, which were not attributable to any 
of the common amino acids. The identification of two of these ts 
described in this paper. The first is a pyrrolidine compd. giving 
a violet mmhydrin reaction; the second was identified as piperi 
dine-2-carboxylic acid 


Exogenous emulsifiers and fat absorption. 

H. ann Naciek, Mo EL Proc. Soc. Biol 
Ved., 81, 12-15 (1952). 

\s detd. by changes in the blood fat levels and by recovery 
of fat from the mtestine after an absorptive period, the rate ot 
fat absorption in normal, orally fed rats appears to be unaffected 
by 6 or 20% supplements of a number of exogenous emulsifiers 
Ihe lack of changes in the degree of fat splitting and intestinal! 
motility which could affect fat absorption are in complete agree 
ment with the above finding. The action of lecithin in promoting 
fat absorption seems best explained by other than its emulsityiny 


action, 


The portal transport of absorbed fatty acids. 

Kivasu, J. Broom, B. ano Cuatkorr, Biol 
Chem., 199, 415-19 (1952). 

\iter administrating C' labeled fatty acids to rats it was 
found that short chain fatty acids were transported mainly by 
the portal pathway and long chain, satd. fatty acids by the lymph 


Experiments in the treatment of some haemorrhagic conditions 
with solutions of pectin and vitamin C. 

Monpesak Det Rio, A. Medicamenta, 17, 77-8 (1952); 
Nutrition Abstracts, Rev., 22, 235-6 (1952). 

The use of pectin and vitamin C in controlling haemorrhage 
is brietly described and the use of the two together on 241 
patients is reported. In from 75 to 800¢, of 225 with haemoptysis, 
haematemesis or melaena, benefit was obtained but little or no 
good result was seen in haematuria, haemophilia and other 
haemorrhagic conditions 


Decreased x-ray sensitivity of mice following the administra 
tion of ethanol. 

Core, L. J.. ann M. dm. J. Physiol., 170, 724-9 
(1952) 

Single preirradiation intraperitoneal imjeetion of 

25.0% ethanol per 100 g. body wt. reduced mortality of mice 
exposed to mid-lethal and supralethal x-irradiation. The 1.D 
tor control mice was about 620r: for treated mice, Sl4r. 


Observations on the acute toxicity of two chlorinated phenols. 
Joseru, J. M. J. dm. Pharm. Assoc., 61, 595-6 (1952). 
\cute toxicity studies on methyl chlorothymol and p-chloro 
m-xylenol indicated low toxicity, which ts rarely observed with 
chlorinated phenolic compds. The MLD and the LDyo of methy! 


(Continued on page 30) 
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Here are ten reasons why you should use TYGON 
TUBING to transmit fluid foods, or beverages, 
in your plant: 

1. TYGON TUBING is glass clear—provides full solution 
visibility — permits close flow control. 

. TYGON TUBING is fully flexible — fits the most in- 
tricate piping layout — requires the minimum of 
fittings. 

. TYGON TUBING is mirror smooth — makes cleaning 


easy, fast, and thorough. 


. TYGON TUBING is non-toxic — is fully approved by 
leading health and food authorities. 

. TYGON TUBING is non-contaminating—handles even 
milk with complete safety. 

. TYGON TUBING is steam sterilizable — assures com- 
pletely sanitary conditions. 

. TYGON TUBING is lightweight, strong and abrasion 
resistant — makes the perfect portable hose. 

. TYGON TUBING is non-oxidizing—just lasts and lasts 
and lasts. 

. TYGON TUBING is made in a full range of sizes (up 
to 2” ID) — meets any piping demand. 

. TYGON TUBING is also available with braided jacket 
reinforcement—fabric, plastic or stainless steel braid 


permits use in high pressure applications. 


Why don't you try TYGON TUBING? See for yourself how TYGON 
TUBING can handle your food transmission problems . . . efficiently and 


economically. 
Ask for Bulletin 1-77. 
Address: The U. S$. Stoneware Co., Akron 9%, Ohio 
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Industrial St.. Los Angeles 21, Calif. Councilors, R. M. Yang, Food Technclogy Dept., Oregon State College, Cor- 
Hagen, FE. A. Beavens, R. H. Higby vallis, Ore. Councilor, G. A. Richardson. 

Sr. Lours, No. 5: Chairman, E. V. Nay. Secretary, Barbara Dixie, No. 17: Chairman, J. O. Mundt. Secretary, Carroll F 
Hall, Anheuser-Busch, Ine., 721 Pestalozzi, St. Louis 18, Neff, 193 Princeton Way, N.E., Atlanta 6, Georgia. Coun- 


cilor, J. J. Powers. 


Councilors : Councilor, W. C. Scott. 


Secretary, Roger 


Foster, R. 
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Secretary, 


AustrRALIA NortHern, No, 19: Chairman, A. T. Roche. 


A. Atkinson. 


AUSTRALIA SoutHEeRN, No. 23; Chairman, F. C. Elsworth 


G. Heyl. Secretary, Leroy Secretary, Marjorie K. Paxton, H. J. Heinz Co. Pty. Ltd., 
Coun- Bendigo St., Richmond, Vic., Australia. Councilor, G. 
Midwood 
MEMBERSHIP 


Write to nearest regional secretary, if within an area covered by a regional section, or to the Executive Secretary of the Institute, 
for an application form and information regarding qualifications and classifications. 


Assistant Executive Secretary 


Texas, No. 18: Chairman, R. F. Cain. Secretary, A. V. Moore, 
Dairy Dept. A. & M. College, College Station, Texas. 


tary, V. M. Lewis, 25 Byron St., Coogee, N. S. W., Australia. 


@ The recent price reduction in Pfizer 
Ascorbie Acid makes it more economical than 
ever to give vour frozen fruits the proper color 
and flavor protection, Only a small quantity, 
a litthe more than a pinch, of ascorbic acid 
costing less than four tenths of a cent is neces- 
sary to protect a pound of fruit. 

Pfizer Ascorbic Acid prevents the oxidation 
which causes browning and flavor loss. It adds 
to nature’s own ascorbie acid which is not 
present in sufficient amounts to give adequate 
protection. 

Protect your frozen fruits with Pfizer 
Ascorbic Acid. So litthe makes so much dif- 
ference! Order today from: 


CHAS. PFIZER & CO., INC. 
630 Flushing Ave., Brooklyn 6, N.Y. 
Branch Offices: 
Chicago, IIl.; San Francisco, Calif.; Vernon, Calif.; Atlanta, Go 


Protect Color...Save Flavor 


of Frozen Fruit 


with Pfizer 


Ascorbic 


Acid 
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chlorothymol for mice were both found to be 0.78 g. The toxicity 


& ot p-chloro mt xvlenol was found to be almost four times less 
retard o than that of methyl chlorothymol 


The physical toxicity of chemicals. III. A systematic treat- 
ment of physical toxicity in aqueous solutions. 


McGowan, J.C. J. Applied Chem., 2, 651-8 (1952) 


The factors influencing the toxicity of a physically-toxic org 
compd. in different biol. tests are discussed. Toxic conens. in aq 
solns. tor 26 sets of biol expts. have been collected from the 


MIXES 


literature, arranged under the names of the 269 compds. listed 
in alphabet il order, and compared with the toxic conens. caled 


by means of the equation previously given (in Part I1). 36 


reterence 


Radioactive sugars. 
Via. Chemist, 23, 413-15 (1952) 


Phe prepn. by the U.S. Nath Bureau of Standards of a sugar 


_— with a labelled carbon atom at a specific point within the mol. is 
described. The study of the cyanohydrin synthesis in prepn. of 
— sper . labelled glucose is discussed, emphasizing the reduction of the 
sugar acid lactone to the sugar. These materials should prov 
helptul in studying such problems as the role of lactose in 
Hy h 3 t nutrition, and the action of enzymes in living organisms 
eee ON ig 


NUTRITION 
Low-Moisture Foods! Biochemical evidence of nutritional status. 
Lowry, O. H. I’hystol. Revs., 32, 431-48 (1952) 
@ As you know, potato chips, prepared mixes, nuts, \n attempt is made to illustrate the biochem. possibilities ot 
baked goods, powdered soups and many other prod- detg. the evidence of nutritional status using ascorbic acid 


thiamin and riboflavin. A major purpose of the review is to 
ucts that are high in fat and low in moisture are often stress the significance of tissue conens. of the nutrients and 
spoiled by rancidity and the development of oxida- how the tissue conens. relate to performance, and 

b) how these tissue levels are interrelated with intake excretion 


tive “off” flavors. And these factors reduce the shelf 
life and profit margin of many food products. 

These problems may be avoided by the proper use 
of a new food grade salt with antioxidant, developed 
as a result of years of laboratory research— Diamond 
Crystal Salt with ANTIOXIDANT! 

New Diamond Crystal Salt with Antioxidant is as 
simple to use as common table salt. If sodium chlo- 


blood levels and so forth 


Obesity is now number one nutritional problem. 


Science News Letter, 62, 408 (1952) 


Obesity has replaced vitamin deficiency diseases as primary 
nutritional problem im the U.S. One-fourth of the adult popu 


lation is attlicted with this condition which is associated with 


diabetes, cirrhosis of the liver, cardiovascular disease, hernia, 
vall bladder disease and some forms of cancer and arthritis. 


Average American eats 12° more than pre-war. 


ride is used in your processing, this new salt will fit Science News Letter, 62, 388 (1952). 
into your operation without extra equipment or labor. | rhe av. American consumes 12% more food now than he did 
in pre-war years. However, he has not increased his intake of 


Diamond Crystal Salt with Antioxidant is eco- 

; y calories, he eats less starchy material, the same amt. of vitamin 
nomical, too! The extra cost involved in salting po- \ and a litthe more vitamin C. In terms of food, he eats fewer 
tato chips is only about 7¢ per 100 Ibs. of chips! This potatoes and grain products, but more meats, citrus fruits, 
is a small cost to minimize returned goods. 

The effectiveness, ease of use and economy vi this 


tomatoes, leaty green and yellow vegetables 


Food allergy with special reference to corn and refined corn 
derivatives. 


Si re than justify its test in your opera- 
new salt will more than justify y pe Berntox, H. S. Ann. Int. Med. 36, 177-85 (1952) = Nutri 
tion. Samples are available upon request. Send for tion Abstracts Revs.. 22, 247 (1952). 

av! 
iat today! Phosphorus compounds in nutrition and in industry. 

Write to Technical Director, Diamond Crystal Hart, E. B. J. Am. Dietetic Assoc., 28, 1036-8 (1952) 

Salt Co.. St. Clair. Michigan. The recent articles in Consumers’ Research Bull. 29:14 


(March) 1952 condemning phosphates in foods is refuted. 


Starch in infant feeding. 


Lust, M. Schwets, med. Wochensehr., 82, 417-18 (1952): 


The use of starch in the feeding of infants is discussed with 


J ti j reterence to the disadvantages of most cereal starches. which 
WwW n ox an contain up to 106 of protein. Rice starch is considered the most 


suitable, as it ts almost pure starch. Heated suspensions of 


(Continued on page 34) 
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OUT. of spice 


Laboratory Control Assures 
Predictable Flavor Quality in 


SOLUBLIZED 
SEASONINGS 


Now, Vou Can lnprove the taste of your prod 


mellow blend ol con 


SOLUBLIZED SEA 


smooth 


ucts with the 


frolled spice flavors in 


SONINGS. Griffith chemists maintain a new 


high standard of poteney, purity and unt 


formity in each extractive by an exclusive 


extraction process* develope 1 by Ciriftith 


research 


With each spice extractive alwavs of uniform 


blending is a laboratory science that 


quality, 


HSSUTES flavor eonutrol for users of SOL! 


BLIZED SEASONINGS. That’s a big sales 


‘Patented ond 
Patents Pending 


advantage worth lookine into laoday 


The 


GRIFFITH 


LABORATORIES, Inc. 


‘Another triumph of Griffith research —-devoted solely to pioneering better food processing 


CHICAGO 9, 1415 W. 37th St. © NEWARK 5, 37 Empire St . LOS ANGELES 58, 4900 Gifford Ave * TORONTO 2, 115 George St 


31 


} 
i 
| 
7 
a 
! 
|, 
Noodle 
Soup 
~ 
i 
‘ ast | 


News in 1940—production necessity today 


Ch a few years ago, the science of sensi- 
tive, accurate measurement was limited to 
laboratories. But today, this science is 
practiced every day in thousands of indus- 
trial plants by factory men . . . who don’t 
have to be instrument experts. 


Production men wanted to put this science to 
work, for they had long known that many 
processes would function at greater efficiency 
if temperature, pressure and other variables 
could be more accurately maintained. Al- 
though these potential benefits could be 
proved in the laboratory or in pilot plants, 
they could seldom be exploited fully in 
actual production. 


Milestone in measurement 

One of the main reasons was that existing 
industrial methods of measurement were not 
sufficiently accurate, sensitive or fast. In- 
struments with delicate mechanical balanc- 
ing systems suffer inherent limitations . 
always require a compromise between sensi- 
tivity and ruggedness . . . and can provide 
only periodic measurements. 


Then, in 1940, the advent of Electronik 
instruments swept away these limitations. 
By adopting an entirely new approach— 
electronic continuous balancing—these in- 
struments revolutionized the concepts of 
industrial measurement. They placed labora- 
tory accuracy and sensitivity at the disposal 
of the production man . . . with all the sim- 
plicity and ruggedness demanded by indus- 


trial service . . . plus speed of response never 
before economically practical. 


Proved by years of performance 


In the past thirteen years, thousands of 
plants have discovered almost endless appli- 
vations where the superior performance of 
these instruments helps to improve opera- 
tions. The more they learn about ElectroniK 
instruments, the more they call on them for 
increasingly complex tasks of measurement 
and automatic control. 


Since 1940, the ElectroniK family has grown 
to encompass a host of new indicating, 
recording and controlling models . . . capable 
of measuring scores of different process 
variables . . . equipped with the most ad- 
vanced types of automatic control. In antici- 
pation of the needs of the future, Honeywell’s 
intensive development program is bringing 
to readiness even more advanced equipment 
for tomorrow’s process control problems. 


A FAMILIAR SIGHT fo thousands of production men, POWER PLAN? of Electronih instruments ampli- 
scientists and engineers is this strip-chert Elee- fies a millionfold the m‘nute electrical signals from 
tronikhy Recorder, one of a complete family of thermocouples and other sensing elements. 


indicating, recording and controlling instruments. 
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GRAIN STORAGE TEMPERATURES in 
hundreds of selected points in a big grain 
terminal are right at this operator's finger- 
tips. He presses a button and reads tem- 
perature at the selected location ...on a 


fast, accurate Electronik Indicator 


instruments continue to 


throughout the food industry 


Tue TREMENDOUS advancements made in the food 
industry have been due in no small part to the 
availability of modern methods of measurement 
and control—with ElectroniK instruments. On the 
new, revolutionary processes and on older 
processes where measurement was previously con- 
sidered impractical or inaccurate . . . these instru- 
ments have made outstanding contributions: 
Temperature measurement: multipoint indicators 
and recorders centralize supervision of grain stor- 
age (illustrated above), juice concentration and 
many other processes. 

Temperature control: ElectroniK resistance ther- 
mometers permit split-degree precision of tem- 
peratures in milk pasteurization, evaporation, 
candy cooking, aseptic canning. 

Conductivity control: boosts efficiency of caustic 
peelers. 


REFERENCE DATA: Write for Catalog 1520, “ElectroniK Indicators and Recorders.”’ 
Honevwe I] 


BROWN t*NSTRUMENTS 


pH control: neutralizes cream continuously 
automatically. 


Speed control: improves quality of baked goods 
through automatic regulation of oven feed. 


Density control: aids processing of sugar liquor to 
specified Brix value. 

The versatile family of KlectroniK instruments is 
ready to serve you, whether you’re expanding or 
modernizing your production. You'll benefit, too 
by the application know-how that Honeywell has 
gained in years of food industry experience. Your 
local Honeywell engineering representative will be 
glad to discuss your control problems . . . and he’s 
as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4569 Wayne Ave., Philadel 
phia 44, Pa. 
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HOW 


KLENZADE 
CAN HELP YOU SOLVE 


SANITATION PROBLEMS 


Special Services All Plants Need 


WwW Klenzade's free Water Analysis 
ATER Service gives you specific recom- 
mendations for correct deter- 


A N A LYS l $ gents and proper methods for 


your water. 


PLANT Kienzade will send, without obli- 
gation, a Field Technician to your 


SANITATION devciopment of complete 


cleaning and sanitizing program. 


Klenzade is exclusive national dis- 
C H EM | C A L tributor for °oProportioneer®o 
"Chem-O-Shot" ... the automatic 


FE ED | N G feeder that is powered by the 


motion of the washer itself. 


TESTING Kienzade field test sets are made 
for testing pH; alkalinity; avail- 
able chlorine; quaternary ammo- 


EQUIPMENT nium solutions; water hardness 


and causticity. Simple conclusive 
tests — economical. 


PROGRAMS men, etc., are held all over Amer- 


ico. There is no charge for this 
outstanding service. 


Complete Details On Request 


ALL 


KLENZADE PRODUCTS, Inc. 


BELOIT, WISCONSIN 


PROCHNOLOGY 


APRII 


195 


Abstracts 


(Continued from page 30) 


starch vielded a colloidal soh which aided digestion Stare] 


held to be preferable to sugar for adding to cow's milk in infant 


ENGINEERING AND PLANT EQUIPMENT 


Blower and fan costs. 

Denzier, R. | Chem. t:ng., 59, 130-4 (1952) 

Cost mtormation is presented for three basic types of equip 
ment: Axial flow propeller fans and blowers; radial flow 
tritugal fans and blowers; and positive rotary blower was 
pumps and compressors. Graphical plots are shown for standard 
conditions and costs. The test offers addnl. cost information o1 


eypurpment extras 


FOOD AND FOOD TECHNOLOGY 


Lipid binding in doughs. Effects of dough ingredients. 
Mecuam, D. ann Weinstein, N. Cereal Chem 
448 (1952) 
Much of the ether-extractable lipid of flour becomes “bound” 
when the flours are wetted or doughed. These earlier observa 


tions were largely restricted to flour-water doughs ; the effects of 
some other bread dough ingredients at levels in the range used 
in baking have now been detd. Salt decreases lipid binding in 
doughs, both of total lipid and of phospholipid, to 20 to 40% 
less than that occurring in the absence of salt \ “softner” of 
the polyes vethvlene stearate had somewhat similar effects 
Shortening (lard) appeared to decrease phospholipid binding 
shghtly, but did not affect total lipid binding appreciably. Other 
bread imgredients had no detectable effects. The lipid contents 
of glutens, washed out im salt solns.. were lower than those 
washed out m water, paralleling the observations on lipid bind 


mem dough 


Improvement of the dietary value of wheat flour by different 
amino acids, 

Vorer, B Thesis, Uni Hausanne, (1951): Nutrition 
listracts Rews (1952 

The essential amino-acids in which wheat flours are deficient 
are, in decreasing order, lysine, methionine, threonine, histidine 
valine and tryptophan, Attempts were made to improve the 
flours by addn. of individual amino-acids, or of proteins such as 
gelatin and casein, which would supply some of the missing acid 
Qn a basal diet of brown flour (whole) and 1.56% salts. the av 
daily wt. increase for a group of 6 rats of initial wt. 40 g.. dur 
mg S&S weeks, was LIS g. Addn. of 50, gelatin increased thi 
value to L&O Addn. of glycine, a non-essential amine 
wid hed littl effect on the wt. increase (1.24 2.) 


changes tor addns. of other amino acids are giver 


Vegetable oils freeze up. 

Chem. Wi 54-9, November 1, 1952 

\ discussion of the market im frozen desserts conte. vex 
table fat rather than butterfat In Texas, where the frozen oil 
dessert was developed, cotton seed oil ts used primarily. In Hi 
nots and Missouri, coconut oil is preferred. Soybean processors 


are also trying to promote the use of soybean oil At the moment 


the product has practically no official acceptance. The Food and 
Drug Administration will not allow its makers to use the nam 
“ice cream” further, say any product made in the semblance of 
we cream os adulterated There are no Federal Standards for 
the new product The Federal poliey thus restricts sales te 


within the borders of the state where mack 


The case against mineral oil. 


Gi. m. J. Ihgestive Diseases, 1 344-7 (1952 

Mineral oil and its emulsions should not be used internally 
hecause it alter rormal logy evacuation, acts to 
crease ano-rectal fection thsorbed into body im quantities up 
to OO% it mterteres with utilization and retention of caleium 
wl phosphorus, produces wt. loss, ete 
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For Vitamin A-Look to Merck 


Large capacity of this new Merck Plant assures an uninterrupted supply of Vitamin A 


Merck leadership in vitamin manufacturing assures quality Vitamin A for 


the food industry. 


Merck offers Vitamin A Acetate in vegetable oil, a light-colored 
product, free from off tastes, eminently suited for use in margarine 
and other foods. Supplied in batch-size or bulk containers, 
200,000 and 400,000 units per gram. For information on other 


potencies, write to the 2ddress below. 


Merck’s experience of almost two decades in the manufacture of vitamins 


is offered to help you in the application of Vitamin A to your processes. 


Vitamin A, Merck 


MERCK & CO., INC. 


ise Manufacturing Chemists 
for the Nation’s Health 


In Canada: MERCK & CO. Limited - Montreal 
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Please feel free to call on us for any 
information you would like concerning 
monosodium glutamate, nature’s own 
food flavor intensifier. We will gladly 
provide you with complete service— 
from literature to taste tests and spe- 
cial recipes. Without the slightest 
obligation on your part—just write 
—AMINO PRODUCTS DIVISION, 
International Minerals & Chemical 
Corp., 20 No. Wacker Drive, Chicago 
6, Illinois. T.M. ** prop- 
erty of International Minerals & 
Chemical Corp. 


Within 1° Wet Bulb 


mditions are necessary, for som: 


Within the range o 
cabinet will maintain b 
eratures within 
oling., bumidifying and drying. are 
ed automatically and uniform conditions 
tarned as long as the unit is in operation 
indiators reveal the conditions inside th 


box at all times 


AIRE-REGULATOR 


Constant Temperature and Humidity Cabinets are 
w in use by prominent laboratories in many 


for testing jand research Among the users 

manufacturers of all hinds producing bak 

«ducts, flour packaged mixes. cheese, yeast 

andy and me flucts, others are manu 

{ pharmaceuticals, photographic supplies 

chemicals, insulating mate 

«board, paper tape and 

Wherever there is a need for 

{ temperatures and hun idity 

is a need for an Are Regulator, Write for 
etins and te us your requirements 


FOOD TECHNOLOGY INC. 


5919 Northwest Higi. way 
Chicago 31, Il nois 


FOOD TECHNOLOGY Inc. 
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Comparative evaluation of antioxidants for carotene. 
Bicxorr, E. M. J. Oil Chemists Soc., 29, 445 6 (1952) 
\ variety of compds. were evaluated as antioxidants for 
carotene in mineral oil soln. by an accelerated stability test 
These included derivs. of aromatic amines, substituted dihydro 
quinolines, ureas, phenothiazine, azobenzene, and diphenyl 
methane. The most effective antioxidants were hydroxy- and 
amino-substituted diphenylamines, p-substituted —phenylenedi 


amines, and derivs, of 2, 2, 4-trimethyl-1, 2-dihydroquinolin 


Cysteine and glutathione in orange juice. 

Jansen, E. F.. ann Jane, Ro Archi Biochem. Biophysics 
40, 358-63 (1952). 

The major part of the sulfhydryl compds. of both Valencia 
and Navel orange juice was found to exist as cysteine and gluta 
thione. The effect of these two sulfur derivs. on flavor was not 


shown. 


Evaluation of the biological values of the proteins in fish meals 
by the nitrogen retention method. 
Sure, B., Eastertine, L. J. Nutrition, 8, 401-05 (1952) 
\ study was made of the biol. values of various fish meals by 
the nitrogen retention method. All of the fish meals were found 
to have high biol. values. However, because of low digestibili 
ties, the net utilization of the proteins in crab meal and im 
anchovies meal was lower 


Heat denatured gelatin. 

Tick, L. F.. ann Moore, A. W. J. elm. Pharm, Assec., 41 
631-3 (1952). 

Gelatin, when subjected to prolonged heating at high temp 
is denatured. Such heat-denatured gelatin is altered in its soly 
characteristics but is still subject to enzymatic hydrolysis. The 
changes which take place in gelatin thus treated are described, 
and certain applications of the product are suggested 


The conversion of collagen to gelatin and their molecular 
structures. 

Ames, W. M. J. Set. Food lyric., 3, 454-63 (1952) 

\ systematic account ts given of the conversion of collagen 
to gelatin. It is shown that collagen can be converted into two 
types of gelatin of differing nitrogen content. A study of heat 
degradation has made it possible to sep. the effects of heat and 
chem. treatment in the prepn. of one type. The results have been 
collated by means of diagrams of mol. structure which lead to 
useful deductions and suggestions tor further investigation 


Making pectin from lemons. 

hood kng., 24, 134-7, November, 1952 

How peel Is processed to yu ld rapid and slow set products 
Complete flow sheet is given 


Engineering quality pectins. 

Josern, G. H., Havicuorst, C. Ro hood 24, 87-9, 
November, 1952 

Pectin processing steps are discussed in detail 


Regulations for the enforcement of the federal! insecticide, 
fungicide, and rodenticide act. 

PropuctioN AND MARKETING ADMINISTRATION 
Register, 17, 11626 (1952) 

The sections on registration and shipments for exptl use are 
amended. If an economic poison is to be tested for a use which 
is likely to result in a residue on or in food or feed, a permit for 
shipment or delivery will be issued only when: (1) The food 
or teed product will not be used for food or feed except for lab 
or expth animals, or (2) Convineing evidence is submitted by 
the appheant that the proposed use will not result in an amt of 
residue which would be hazardous te man or other animals 


/ ederal 


Chlorophyll no deodorant. 

Science News Letter, 62, 36 (1952) The supposed de 
odorizing effect of chlorophyll and other properties are refuted 
by Prof. A. H. Corwin, head of the Dept. of Chemistry in John’s 
Hopkins University 


Production of expanded rice products. 
Roserts, R. | Assignor to the U.S. A. 
ber 4, 1952 
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Abstracts 


\ process for prepg. ready to eat rice products which com 
prises providing discrete grains of parboiled rice, the grains 
heing in an at least partially cooked state having a dense, hard 
structure and a moisture content from about 8% to about 14% 
subjecting the grains to a heat treatment at a temp. from about 
170° C. to about 250° ¢ whereby the grains are expanded to 
form porous crisp grains having the same shape as the original 
grains, the expansion causing the formation of a multitude of 
small spherical voids uniformly dispersed throughout the in 
terior ot the kernels, the porous grains having a bulk volume 
trom about 2 to about 6 times that of the starting grains 


Plastic shortenings and process of producing same. 

AND LANGE, Assignors to the Procter & 
Gamble Co. 2,614,937, October 21, 1952 

\ process of manufg. plastic shortenings conte. an amt. of 
hardstock consisting of triglycerides of high mol. wt. satd fatty 
acids materially m excess of the amt. of such triglycerides ob 
tainable by random rearrangement of all the glycerides of the 
shortenings, which comprises prepg. a mixt. comprising essen 
tially triglycerides which contain in their mol. structure both 
acetyl groups and acyl groups of high mol. fatty acids, the 
mixt. being free of non-glyceride esters whose volatility is not 
greater than that of diacetyl triglycerides, removing from the 
mixt. materials more volatile than diacetyl triglycerides of the 
fatty acids, the combined fatty acids of the resultant mixt. being 
at least 45 acetic on a molar basis, chilling substantially tri- 
acetin-free triglycerides comprising as a major component. thi 
thus purified product, and comprising a minor amt. of the hard 
stock as a firming agent and forming same into a plastic mass 


PACKAGING 


Dessicants in protective packaging. 
GRierenkert, FE. C. Food Canada, 12, 16, November, 


1952 
Dessicant will absorb moisture present when article is packed 
and will absorb moisture entering the package 


Evaluation of heat-seal adhesives. 


Wittcorr, H., ann PeermMan, D Vodern Packaging, 26 
135-40, November, 1952 

The various types of heat seal (thermoplastic) adhesives are 
described and methods of evaluation are discussed. The prepn 


of the film for evaluation, detn. of sealing temp. and sealing 
range, formation of bonds between various surfaces, and detn 
of bond stability are discussed. An app. for the detn. of sealing 


range ts described 


PHYSICAL RESEARCH 


An improved apparatus for the study of foams. 
Rure, E. ann Toornton, J. L. J. Phys 


Chem., 56, 989-93 (1952) 


An improved app. has been designed for the study of phys 
properties of bulk foams, foam drainage, foam compn., viscosity 
and rate of bubble collaps Advantages over previous designs 
are discussed and results with various surfactants are given 


A vibration pickup amplifier. 
(;ARNER, | I Radio Television News. 49. 48-9 January, 


1953 


Construction details on a useful gadget designed to permit th 


analysis of various types of mech. vibration 


BOUND VOLUMES 
Arrangements have been made for our readers to 
have their issues of this journal bound carefully and 
economically in our Authorized Binding. Simp!) 
write for details to 
FOTE 
Box 776 
Highland Park, Illinois 
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It's at the cash register where you ap- 
preciate the value of Sustane . . . it's when 
dealers ring up repeat sales on products 
that keep their factory-fresh flavor. 


Sustane No. 1-F antioxidant stops 
rancidity . . . follows through in the 
finished product. It is completely and 
readily fat soluble . . . imparts no 
detectable color, odor or flavor . . . gives 
long time unrefrigerated protection 

. carries through to baked goods and 
fried foods. 


Sustane No. 1-F is Universal's flaked 
highly purified butyl hydroxyanisole, 
manufactured to strict specifications 
—100% active antioxidant .. . low 
in cost . . . easy to apply. 


PRODUCTS DEPARTMENT 


UNIVERSAL PRODUCTS COMPANY 


® 30 ALGONQUIN ROAD, DES PLAINES, ILL., U. S. A. 
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THIRD SURVEY OF FOOD AND NUTRITION 
RESEARCH IN THE UNITED STATES 


\bout 3000 research projects have been listed to date 
in the third survey of food and nutrition research being 
conducted by the Food and Nutrition Board of the Na 
tional Research Council, The cooperation of academic, 
governmental, and industrial research organizations in 


supplying this information has been excellent. July 1 
has been set as the deadline for receipt of information 
In the fortheoming publication, the project titles will be 
arranged in eleven sections: Nutritional Requirements, 
Digestion and Metabolism, Nutritional Deticiencies, Nu 
trition Surveys, Methodology Pertaining to Nutrients, 
knzyme and Hormone Chemistry, Food Composition, 
Factors .\ffecting Nutritive Value, Microbiology, Food 
\cceptance, Nutrition Education. .\ register of workers 
in this field, a list of organizations conducting and/or 


supporting the research, and a subject index will be 
included. .\ new feature will be the inclusion of sug 
gested food and nutrition research projects in areas 


where further work 1s indicated. 


FUTURE DATES FOR FOOD TECHNOLOGISTS 


1953 
\pril 6-10 


American Society of Biological Chemists, Chi 
cago, Illinois 

American Institute of Nutrition, Chicago 
Illinois 

National Fisheries Institute, Washington, D. ¢ 
American Management Association, National 
Packaging Exposition, Chicago, Hlinois 
National Frozen Food Industries Exposition, 
New York, N. Y. 

April 21 Association oof Consulting Chemists and 
Chemical Engineers. Symposium. New York 


(ity New York 


April 6-10 


April 13-15 
April 20-22 


April 20-22 


Annual Meet 


April 21-22 American Dry Milk Institute 
ing. Chicago, Hlinots 

May 3-7 American Society of Brewing Chemists. An 
nual Meeting. Cincinnati, Ohte 

May 4-6 Forty-fourth Annual Meeting of the Americar 
Oil Chemists’ Society, New Orleans, La 

Mav 11-12 National Cottonseed Products Association 
Annual Meeting. Los Angeles, California 

May 12-13 American Institute of Chemists Annual 
Meeting Philadelphia, Pa 

May 20-22 International Couneil of Industrial Editors 
Pwelfth annual convention. Houston, Texas 

May 25-27 Fechnical Association of the Pulp and Paper 
ludustry. Fourth Conference on Coatings 
Cincinnati, Ohio 

May 25-28 American Association of Cereal Chemists 
Phirty-cighth Annual Meeting. Buffalo, New 
York 

May 27-29 American Society for Quality Control Annual 


Convention. Philadelphia, Pa 


Research and Development Associates, Food 
and Container Institute, Ince. Sixth Annual 
Meeting. Washington, D. ¢ 

National Confectioners’ Association Seven 


tieth Annual Convention. New York, N. Y. 


June 10-12 


June 14-18 


June 21-25 Thirteenth Annual Meeting of the Institute 
of Food Technologists, Boston, Massachusetts 
June 22-24 American Dairy Science Association. Annual 


Meeting, Madison, Wiscensin 
Eleventh Conference on the Standardization of 
Methods for Sugar Analysis. Paris, France 


2 
June 22-30 


June 25-27 


lwenty-seventh National Colloid Symposium 
lowa State College, Ames, lowa 


(Information concerning future dates of national and internation! 
meetings, conventions and exhibits of interest to food technologists 
be sent to the editorial office.) 
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“Mother's asleep now, son,’ Dad told him. “She'll be asleep 
a long, long time. It’s kind of like going away. 
We'll have to learn to get along without her, Johnnie.” 


To a statistic named Johnnie 


Who's Johnnie? Just one of the 
175,000 children under eighteen 
here in the United States who 
have lost a mother to cancer. 
Statistics are a little too big for a 
boy this small to understand. Even 
the hopeful ones about cancer— 
and there are more every year. 
More and more today— 
cancer can be cured 
Patients are being cured who could 
not have been saved—even five years 
ago. In 1952, some 70,000 with 


cancer were saved. 


And this number could have heen 


doubled, if treatment in all the cases 


had been begun in time. 


Your contributions to the Amer- 
ican Cancer Society helped make 
such hopeful statisties possible. 
And they can make the story even 
brighter tomorrow. 


Not for Johnnie, to be sure. 


But for all the other children 

they might be yours—who still have 
their mothers and fathers. If only 
one tenth of the millions of people 


CANCER STRIKES ONE IN FIVE 


Strike back — give to the American Cancer Society 


like you who have such good intentions 

would actually take the time to send us 

their contributions! And would do it now 
instead of turning the page... 


* AMERICAN CANCER SOCIETY 
Gentlemen 

Please send me free literature about cancer. 
Enclosed is my contribution of $ 


to the cancer crusade 


Addr 


Simply addre the envelope 


c/o Postmaster, Nameof Your Town 


: 
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*K In-Plant Chlorination 
at Puyallup! 


INCREASES PRODUCTION TIME 


in clean-up so that the entire job is done faster and “on- 
the-line” time is increased for production. 


ELIMINATES ODORS soo 


by Mr. M. R. Stanley. Results at Puyallup show “** ‘odors 
caused by bacterial growth have disappeared where suf- 
ficient water flow is prevalent.***” 


CONTROLS BACTERIA. moinaining prop 


chlorine residual in all plant water used at such key spots 
as tray boards, floors, gutters, flumes, etc. 


10 OBTAIN eees these and other sanitation advantages 


use In-Plant Chlorination engineered by Wallace & Tiernan 
— pioneers in the development of In-Plant Chlorination for 
the food processing industry. 


Your nearest W & T Representative will be glad to answer 
any questions. 
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WALLACE & TIERNAN 


COMPANY, INC. 
CHLOINE AND CHEMICAL 
| MEW ROSEY REPRESENTED IM CITIES 


NEW BREAD STANDARDS 


COGNIZE 


BREWERS’ DRIED YEAST 


AS OPTIONAL INGREDIENT 


Effective August 13, the government order set- 


ting new standards for leading varieties of bread 


and rolls, permits the use of Brewers’ Dried 
Yeast in quantity of 2 parts for each 100 parts 
of flour without being declared on the label. 


Now all five classifications of bread may bx 
improved by the valuable addition of 
Brewer's Dried Yeast.* 


* The inactive dried yeast improves 
flavor and keeping qualitics, 
supplements wheat protein with 
important amino acids, and adds 
substantial amounts of natural 
Vitamin B Complex... 


We will be glad to 
send you a copy of 
the Federal Register 
which gives complete 
details on this new 
order. Write: 


BREWERS’ YEAST COUNCIL 
314 NW. Broadway, St. Lewis 2, Mo. 


Advertisers’ Index 


\merican Cancer Society 


American Optical Co. 

\septic Thermo Indicator Co. 
Brewers Yeast Council, Inc. 
Continental Can Co. 

Diamond Crystal Salt Co. 
Distillation Products Industries 
Dodge & Olcott, Ine. 

Felton Chemical Co. 

Firmenich, Ince. 

Florasynth Laboratories, Ine. 
Food Development Laboratory 
Food Machinery & Chemical Corp. 
Food Research Laboratories, Inc. 
Food Technology, Inc. 

Fritzsche Bros., Inc. 

The Griffith Laboratories, Inc. 
Hoffmann-LaRoche, Inc. 

Huron Milling Co. 


International Minerals & Chemical Corp. 


Klenzade Products, Inc. 

Kohnstamm & Co., Inc 

LaWall & Harrisson 

Magnus, Mabee & Reynard, Inc. 
Merck & Co., Inc. 
Minneapolis-Honeywell Regulator Co. 
Norda Essential Oil & Chemical Co., Inc. 
The Pfaudler Co. 

Chas. Pfizer & Co., Inc. 

Schwarz Laboratories, Inc. 

Seaplant Chernical Corp. 

Foster D. Snell, Ine. 

A. ke. Staley Mfg. Co. 

Wim. J. Stange Co., Ine. 

Sterwin Chemicals, Inc. 

Sugar Information, Inc. 

Universal Oil Products Co. 

U.S. Stoneware, Inc. 

van Ameringen-Haebler, Inc. 
Wallace & Tiernan, Ine. 

Wisconsin Alumni Research Foundation 


Vitamin Assays 


of proteins 
Food chemistry and microbiology 


Sodium determinations 


microbiological services 


P. O. BOX 2059 


LABORATORY SERVICES 


Project research and consultation in 
Biochemistry, Chemistry and Bacteriology 


Write for price schedule 


WISCONSIN ALUMNI 
RESEARCH FOUNDATION 


MADISON 1, WISCONSIN 
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Amino acid assays and biological evaluation 


Proximate analyses and mineral determinations 


Specific Immune Sera — Meat Identification 
Other biological, chemical, and 
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EMPLOYMENT NOTICES 


AVAILABLE: Food Technologist, Ph.D. 
9 yrs. experience in food field including 
technical service in formulation, packag- 
ing, processing, and analysis of canned 
foods. Desire position with food or al- 
lied industry offering opportunity. RE- 
PLY BOX 263, Institute of Food Tech- 
nologists, 176 W. Adams St., Chicago 3, 
Ill. 


WANTED: Associate professor of Food 
Engineering or Technology. Prefer 
Chemical Engineering background plus 
some experience or advanced work in 
tood processing. Position involves some 
research and carries consulting privileges. 
Salary approximately $5,000. REPLY 
BOX 265, Institute of Food Technolo- 
gists, 176 W. Adams St., Chicago 3, III. 


AVAILABLE: Food Technologist. 
B.S.A. in Chemistry and Bacteriology. 
Two years experience in supervisory po- 
sition with large company engaged in 
meat packing and processing of fats and 
oils, Desire position in research, produc- 
tion or technical sales) REPLY BOX 
260, Institute of Food Technologists, 176 
W. Adams St., Chicago 3, III. 

Ph.D. 


AVAILABLE: Food Chemist, 


1955. 4 yrs. res., devel. and admin. exp. 
in food and dairy fields. Age 27. RE- 
PLY BOX 267, Institute of Food Tech- 


nologists, 176 W. Adams St., Chicago 3, 


FOOD TECHNOLOGY, APRIL, 1953 


INTERESTED IN WRITING?—“Food 
Processing” magazine has an opening on 
its editorial staff for a Food Technolo 
gist with some engineering training, or 
a Chemical Engineer with experien-e in 
the food industries. Salary commensu- 
rate with ability. Send resumé of train- 
ing and experience, listing three refer- 
ences. Reply will be held confidential. 
Address: The Editor, Food Processing, 
111 E. Delaware Place, Chicago 11, III. 


WANTED: Junior Chemist — recent 
graduate with Bachelor’s degree in chem- 
istry, food technology or chemical engi- 
neering to correlate and prepare experi- 
mental data for interpretation and 
evaluation. Excellent future with dog 
food manufacturer in Illinois. REPLY 
BOX 264, Institute of Food Technolo- 
gists, 176 W. Adams St., Chicago 3, IIl. 


AVAILABLE: Food and Baking Tech- 
nologist — B.S. Chemistry, 26, married. 
Four years experience in wholesale pie 
bakery and bakers supplies as chemist 
and assistant production manager. Desire 
position in technical sales and service or 
production in Chicago area. REPLY 
BOX 261, Institute of Food Technolo- 
gists, 176 W. Adams St., Chicago 3, II. 


FOOD, CANDY TECHNOLOGIST, with 
wide experience in many phases of food, 
candy and chocolate manufacture, de- 
sires a position of responsibility. RE- 
PLY BOX 258, Institute of Food Tech- 
nologists, 176 W. Adams St., Chicago 3, 
Ill. 


AVAILABLE: Food and Dairy Tech- 
nologist, B.S., M.S. 1953. Desire posi- 
tion in Technical Sales, Quality Control 
or Research. Experienced in production 
and research. Prefer Southern California 
locality. REPLY BOX 259, Institute of 
Food Technologists, 176 W. Adams St., 
Chicago 3, 


AVAILABLE: Food Technologist—M.S. 
1951, 26, veteran. B.A. in chemistry with 
distinction. 2 yrs. experience as control 


chemist. Desire interesting position on 
East Coast. Available June. REPLY 
BOX 262, Institute of Food Technolo- 


gists, 176 W. Adams St., Chicago 3, II. 


National organization offering ambitious 
young single man entry to food career 
through quality control. Train as field 
representative assisting procurement first 
quality processed fruits, vegetables. Out- 
standing opportunity acquire compre- 
hensive product, processing knowledge 
complete grocery line. Base Chicago, 
travel mostly during harvest seasons mid- 
west. Own car. Technical training pre- 
ferred, not essential. REPLY BOX 266 


Institute of Food Technologists, 176 W. 
Adams St., Chicago 3, 


SINCE 


Food Ingredient & New Drug Studies 


BIOLOGIC ASSAYS 


sacterioigists LaWall & Harrisson 


Chemists Div. F, 1921 Waleut St., Philadelphia 3, Pa 
Pharmacologists 


ANALYSES CONSULTATION . RESEARCH 


Sorry... but the vertical 


lines are parallel! 
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NO LONGER is the sausage meat manufacturer 
dependent upon the vagaries of nature or of man 
for the proper seasoning of his products. 


Pure, full-flavored spice oils 


and spice extractions, scientifically blended 
to produce the precise taste effect desired, 
now provide the economical, easy-to-measure means 


of achieving flavor perfection 


and day-atter-day uniformity of product. 
Truly, as leading food manufacturers say, 
there is a big eating difference in products 


so flavored. If you want that difference 


on your side, come to FRITZSCHE .... 
A FIRST NAME IN FLAVORS SINCE 1871. 


Write for Catalog B 


FRITZSCHE 


PECHNOLOGY 


APRIL, 


1871 


@ 


PORT AUTHORITY BUILDING, 76 NINTH AVENUE, NEW YORK 11, N.Y. 


BRANCH OFFICES avd “STOCKS: Atlanta, Georgia, Boston, Massachusetts, * Chicago, Ulinois, Cincinnati, 


Obie, Cleveland, Obio, °Los Angeles, California, Philadelphia, Pennsylvania, 
Lewis, Missouri, *Toronto, Canada and * Mexico, D.F. FACTORY: Clifton, N. J. 


San Francisco, Califormia, 
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A NEW FOOD PLANT 


Have you a food product—new or old— 
requiring more production, distribution 
or marketing facilities? 

We have a client with a modern food 
plant embracing manufacturing space, 
refrigerated storage, truck and _ rail 
loading docks, etc.. where additional 
products can be economically handled. 
Available on rental basis or for com- 
plete production, marketing, etc., by 
cur client. Located in Chicago. 


All communications confidential. 


NEWELL, 
ANE & GANO 


75 E. Drive, Chicago 1, Ill. 


Food Development Laboratory 
8S. W. ARENSON, DIRECTOR 


Proof service to the baking and potate chip 
industries. Ingredient evaluations. New 
product development. Baking, frying, 

spray drying equipment. Chemical 
and physical testing facilities. 


1403 Eutaw Place 440 West 24th Street 
Baltimore 17, Md. New York, N. Y. 


FOSTER D. SNELL, INC. 


RESEARCH CHEMISTS AND 
ENGINEERS 
Organoleptic Panel Testing, Formula- 
tion and Stability; Protective Packag- 
ing. Inquiries invited on food research 
problems. 
Official Laboratory Association of 
Food Distributors, Inc. 
29 West 15th Street New York 11, N. Y. 
WA 4-8800 


FOOD RESEARCH 
LABORATORIES, INC. 


Founded 1922 
Philip B. Hawk, Ph.D., President 
Bernard L. Oser, Ph.D., Director 
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Accelerated 
Storage Tests 


Biological, Nutritional, Toxicological Studies 
for the Food, Drug and Allied industries 


48-14 33rd Street, Long Island City 1, N.Y. 


SERVICES TO THE FOOD INDUSTRIES 
@ Consultation on Food Problems 
@ Analyses of food materials and products 
@ Food plant design, process examination and 
control 
@ Legal testimony and consultation on govern 
ment regulations 
Founded 1867 


Write for bulletin “Scientific Quality Control 
of Foods and Beverages” 


SCHWARZ LABORATORIES, Inc. 
230 Washington St., Mount Vernon, N. Y. 
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Pack up and go places... 


with 


Packed with sugar , canned fruits 
travel faster from dealer's counter to kitchen table! 


That's why sugar, and on/y sugar, is used by leading canners! 
Sugar aids color retention—retards vitamin oxidation—and helps preserve the flavor 
and texture of fruits. Sugar is easier to use—requires no special handling or storage — 
provides 25 to 50°7 more sweetening power. 
Pack with sugar for faster “pick-up” at the point-of-sale. 
For up-to-the-minute facts explaining why sugar 
is the safest, most effective, and, in the 
long run, most economical sweetening 
agent you can use, write Department AK. 


*Sucrose—cane and heet sugat. 


NEW YORK 5, = NEW YORK 
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ts said that in 1696, 
The Raspberry first was found; 
People seem a lot happier now: 


Norda Raspberry Flavor's around 


Norda matches Nature, when it comes to true 
Raspberry "Flavor. You can tell when you taste Norda ‘ys 
Raspberry. It’s rich. There's body to it. It has / 
the same real raspberry character that makes the 


fresh fruit so fine. 


Norda makes both genuine natural and imitation 


red and black raspberry flavors. They have the 


characteristics of the actual fruit. Their concentrated 


richness is true-to-life. Their strength saves 


money for you. 


Improve the quality, aroma, tastiness, and popularity 


of your ices, gelatins, fondants, syrups. and mixes 


by using Norda Raspberry Flavor. See how much you 
will improve them by testing and tasting the Norda 
generous free samples we hope you will send for today. : 
ESSENTIAL OIL AND CHEMICAL COMPANY, INC. 
601 West 26th Street, New York 1, N.Y 


Use “A Tavorite to Flavor It”... A Norda Flavor 


CHICAGO LOS ANGELES 


| 


